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Contour Fencing 


HE paper by Doctor Buie, beginning on the page op- 
A posite, and its discussion by other authors confirm a 
conviction which has been gradually growing in mind; 
namely, that in its permanent and solvent form the conser- 
vation of soil and water is simply a way of farming. Corol- 
lary to that conviction is a belief that, in all humid areas 
and some semi-arid regions, the common denominator in 
conservation farming is the contour. 
7 For convenience in culture and for crop rotations which 
*% are both rational and feasible, fields should cease to be rec- 
a tilinear divisions of the farm looked at in plan; rather they 
should be sliced from its profile. Fences, like furrows, 
should run on the level regardless of lateral curvature. But, 
as contour culture threatens to sound the death knell of that 
nuisance, the planter wire, so does it present a challenge 
to fence wire. 

Recalling the aphorism (though not the author) that 
“the difficult can be done now; the impossible takes longer” 
we suggest that it is none too soon to start the development 
of fences not premised on straight lines and severe tension. 
We suspect that some research into the stability of soils and 
subsoils, plus some mathematical analysis, may point the 
way to line posts with much higher transverse holding 
ability than those now used. With fencing of more moder- 
ate tension, and with variable spacing to limit the angle of 
deviation at any post, they may well make possible curved 
fences for contour farming. 

Even with good engineering such fences are likely to be 
rather costly, both per rod and particularly per acre because 
of the greater length and curved outline of fields. How- 
ever, if such permanent main fences be supplemented by 
portable electric fences it is conceivable that the total fenc- 
ing for the farm can be kept within reasonable cost, and at 
the same time gain some advantages in flexibility of rota- 
tions and convenience in cultural operations. 

In any event, replacement of fences will be an impor- 
tant phase of postwar rehabilitation. There will be both 
opportunity and occasion for comprehensive relocation of 
fences and revision of field boundaries. We shall be remiss 
unless we are ready with fencing, posts and procedures to 
put these structures on a par with the buildings and ma- 
chinery of the new agriculture. 


Which Way to Terrace 


ARELY mentioned but still obvious throughout all the 
discussion by Doctor Buie et al, whenever the matter 
of terracing with ordinary farm implements was mentioned, 
is the question as to the relative merit of these methods 
compared with those employing large units of power and 
special terracing machinery. Just now it may be a moot 
se question, but with lifting of war limitations it may become 
: a live issue. 

We hope that it will not become a matter of controver- 
sy, but of competition. If the protagonists of the two 
methods both do a constructive selling job it will get more 
terracing done than for either method to become compla- 
cently supreme. Nothing brings a practice or a product so 
swiftly into general acceptance as for all parties to take for 
granted its desirability and proceed to push their respective 
machines or methods. 

With the coming of peace we may look for release of 
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considerable numbers of contractor-type tractors and earth- 


moving machines, and the return of considerable personnel | 


skilled in their operation. It would be in the interest both 
of agriculture and of general postwar adjustment to find 
immediate employment for these men and machines in 
building terraces and other conservation structures such as 
farm ponds. It will obviously be better for them to be pri- 
vately employed by farmers than to foist them on farmers 
at public expense. 

All the terracing that is likely to be done in the interim, 
by use of farm tractors and plows or with such special 
equipment as is available, will be but the proverbial drop 
in a bucket. Its effect will be mainly to whet the appetites 
of farmers for faster and perhaps. more economic ways of 
getting terraces built. If, as we have reason to hope, both 
types of terracing are done side by side for a period of 
years it should result in gradual survival of whichever is 
the sounder, not only economically but technically and psy- 
chologically. 

The last point deserves some emphasis. As we have 
mentioned before, the performance of terracing with ordi- 
nary farm power and implements has the effect of making 
it merely farming, and as such more likely to be an accept- 
ed part of farm thinking and planning. Another psycho- 
logical phase of homemade terraces is that of maintenance, 
A man who has made his own terraces the hard way is less 
likely to let them degenerate than one whose terraces were, 
so to speak, dropped suddenly from the sky. 


Bring in the Bankers 


O FISCAL agency in all the American scene has been 
able to make so constructive a contribution to the 
advancement of agriculture as the local banker in those 
cases where he is imbued with ambition to build up his 
community, has ingenuity to hurdle the obstacles inherent 
in a banking structure cut to the measure of commercial 
concepts, and is guided by a vision of what it takes for a 
permanent, productive agriculture. 

We would be statisticians rather than engineers to dwell 
too much on the circumstance that such cases have been too 
much the exception and too little the rule. There have been 
enough brilliant examples to demonstrate the possibility 
and the desirability of that kind of banking “ok ren in 
rural communities. Just as we continue to scourge the rail- 
roads for the sins of the Jay Gould era, so do we err if we 
continue to talk in terms of glass eyes, note shaving and 
premeditated foreclosure. 

Many are the expedients, public and private, to circum 
vent the limitations of bankers and banking regulations. 
We have loan sharks, finance companies, mortgage banks, 
intermediate credit agencies, and subterfuges to subsidize 
inherently insolvent attempts at farming. Their results 
range from exorbitant exploitation of victims for private 
gain to looting of the public treasury. Between these ex- 
tremes are measures and agencies which have done much 
good. 

Appraising them all, broadly over the years, suggests 
that no system of big business, public or private, applied 
by remote control is likely to be so soundly helpful as the 
individual crossroads banker left free to use his own capi- 
tal, his own discretion, and his own vision. No system can 
take the i of his personal interest, his personal informa- 
tion, and his personal influence. (Continued on page 95) 
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The Machinery Factor in Soil Conservation 
By T. S. Buie 


F American agriculture is to produce efficiently now and in the 
| future, production must proceed without waste. For one thing, 

every acre of productive soil must be made to yield its fullest, 
yet without endangering future production. This can be accom- 
plished by using the land according to its capabilities, under a 
sound system of conservation farming. This is not only practicable 
but profitable, as throughout the nation conservation farming has 
increased per acre yields and total production on the farm as well. 
The soil, our basic resource, need not be expended now, nor in the 
future if we use it wisely. 

By placing the row crops on the more favorable slopes instead 
of on steep land, in keeping with the principle of good land use, 
labor-saving equipment can be used more efficiently. Many times 
two-row equipment is rejected on a farm because it cannot be used 
on steep and eroded places in a few fields. Furthermore, shorter 
rotations may be used on the gentle and moderate slopes, making 
it possible to devote the steep slopes to hay and forage crops. 
Steep slopes are better suited for the use of haying equipment than 
for riding cultivators. 

Most agricultural engineers, I feel, have a good conception of 
the soundness of modern conservation farming and are generally 
agreed that it cannot be attained through the use of a single or 
few conservation measures. The conservation plan must be com- 
plete and especially fitted to the individual farm. Effective barriers 
must be provided against every actual and potential soil-wasting 
danger. Sometimes this may involve the use of a combination of 
conservation practices on a single field to insure maximum pro- 
tection. On rolling crop land, for example, it may be necessary 
to support the terrace system with strip cropping so that the ter- 
races will not be too severely taxed during heavy rains. Land that 
is too steep for row crops may be suited to hay or other permanent 
cover, or trees. Each field on the farm must be carefully studied 
to insure good land use. 

In short, conservation farming is aimed at the wisest and best 
possible use of soil and water re- 
sources so that each acre will - 
produce the maximum amount of — _ 
the crop it is best suited to pro- 
duce. To achieve this it is neces- 
sary to use a variety of agronomic 
and engineering measures, as a 
single or few measures will not 
suffice. 

Indicative of the widespread 
interest among farmers in conser- 
vation farming are the 948 soil 
conservation districts, embracing 
544,345,000 acres, that have been 
organized in the United States. 
Since 1937, forty-five of the forty- 
eight states have passed state 
soil conservation district laws, or 
enabling acts, which authorize 
farmers to organize these local 
governmental units for conserving 
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soil and water if they so desire. In the nine states south and east 
of the Potomac, Ohio, and Mississippi Rivers, which form the 
southeastern region of the USDA Soil Conservation Service, there 
are 189 districts, covering 150,383,000 acres, or more than half the 
land area in the region. Practically all of these districts have en- 
listed the help of the SCS in developing conservation plans for 
individual farms. 

Inasmuch as my experience has been almost exclusively in the 
Southeast, my discussion of the importance of machinery in soil 
conservation will be confined mainly to this region. This is proba- 
bly not out of place as it is well recognized that in the Southeast 
we have a large variety of erosion-control problems. 

Also, we assist a number of soil conservation districts in their 
drainage projects as there are many areas in the Southeast where 
agricultural production can be substantially increased through drain- 
age. Through the use of subsurface drainage, open ditches may be 
filled up, thereby increasing the size of fields which results in in- 
creased efficiency of crop production machinery. Where it is neces- 
sary to use open-ditch drainage, the ditches may be constructed with 
such cross section that they may be easily crossed with machinery. 

From the beginning of the soil conservation program in the 
Southeast one of the serious handicaps has been a shortage of modern 
farm machinery. In the erosion-control demonstration projects that 
were first set up it was not unusual to find a scarcity, if not an 
entire absence, of such common farm implements as mowers, hay 
rakes, grain drills, and so on. The machinery the farmer did own 
was largely that needed in planting and cultivating such crops as 
cotton, corn, and tobacco. The lack of other equipment naturally 
handicapped him in switching to a more diversified type of farm- 
ing in which grasses, legumes, and small grain figure conspicuously. 

We observed, however, that most farmers who established hay 
and forage crops as called for in their conservation plans managed 
to harvest the crops. Many bought mowers and rakes while others 
who were unable to do so borrowed such machinery from their 
neighbors. On many small farms 
the scythe was used to cut hay 
so that it would not go to waste. 
Seed of larger plants such as cro- 
talaria was in many instances har- 
vested by hand. 


Obviously, conservation farm- 
ing as now practiced calls for the 
use of a large variety of farm ma- 
chinery including terracing equip- 
ment, harrows, soil packers, seed- 
ers, grain drills, mowing ma- 
chines, rakes, combines, hay ba- 
lers, lime spreaders, seed cleaners, 
and other equipment. Thus it can 
be seen that many pieces of farm 
machinery have a direct relation 
to soil conservation, although they 
may have been built primarily for 
tilling the soil, planting, or har- 
vesting crops. The combine, for 
example, is used to harvest seed. 
Yet we regard it as a soil conser- 
vation tool as it has a direct rela- 
tion to that phase of the soil con- 
servation program in the South- 
east which is aimed at greater use 
of legumes and small grain in 
crop rotations and more forage on 
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the farm. Without the combine, less seed would be harvested, 
which in turn would mean less seed for establishing better crop 
rotations, pasture, and hay. 

Ordinarily, we look upon the mower as the machine that cuts 
grasses and legumes for hay. However, like the combine it has 
become an important conservation tool in the Southeast. Not only 
are more mowers needed to harvest the larger acreage of hay, but 
as a result of the emphasis farmer-operated soil conservation dis- 
tricts have placed on pasture improvement, the mowing machine 
is being used more and more to clip obnoxious weeds in pastures 
before they go to seed. This gives the desirable plants a better 
chance to grow. Distinct soil conservation uses have been found 
for other pieces of farm machinery in the Southeast, and I am 
certain the same is true in other regions of the country. 

As soil conservationists, we are also interested in farm machin- 
ery which may at first appear to be entirely unrelated, or at least 
remotely related, to soil conservation. If the machine saves the 
farmer time, labor, and expense then we as soil conservationists 
are vitally interested because labor-saving machinery enables the 
farmer to equalize his farm work and in turn do a much better job 
of conservation farming. In the Southeast, for example, cotton is 
a field crop that still requires considerable labor. In fact, on many 
farms cotton requires so much labor at certain times of the year 
that the farmer finds it difficult to engage in a more diversified type 
of farming. If, on the other hand, labor requirements for this 
particular crop could be measurably reduced through the use of 
power machinery and improved or new farming tools, the farmer 
would be in a much better position to grow other crops, including 
forage and feed for livestock. No doubt after the war improved 
machinery that saves time and labor in growing and harvesting the 
cotton crop will be available. 

Since there is a distinct need in the Southeast for modern farm 
machinery, does it appear likely that farmers in that region will 
buy more machinery after the war when it becomes available? In- 
asmuch as I am not an economist nor sales expert, I would not 
venture a direct answer, but there are several factors that indicate 
more machinery will be purchased. For one thing many of our 
young men in the Southeast, both white and Negro, upon return- 
ing from the war will never be content to farm behind a mule and 
a plow after having driven jeeps, airplanes, trucks, tanks, and other 
mechanized war equipment. It will certainly be difficult to keep 
these young men interested in the farm unless they can use power 
machinery to do the work. Or, if they acquire farms or assume 
active management of their fathers’ farms, it is almost certain they 
will make every attempt to equip the farm with modern machinery. 

One of the reasons many farmers in the Southeast have clung to 
old methods of farming is that up until the war they usually had 
sufficient labor available. If the main crop was cotton, it was not 
much trouble to keep a large number of workers busy. The war, 
however, has changed this picture and farmers in the Southeast as 
well as those in other farming regions have had to resort to labor- 
saving methods. I recall one farmer who had a tractor, but before 
the war used it mainly in plowing the land for cotton and in or- 
chard work. When it came to cultivating cotton, Negroes did that 
work with plows and mules. Last summer when I visited this 
farm the farmer had lost a large part of his help and one of the 
remaining Negroes was cultivating the cotton with a tractor. 

The farmer’s son, who had assumed active m: .agement of the 
farm since his father was rather elderly, informed me that the 
tractor and cultivating equipment did just as good a job of cuiti 


Conservation farming is aimed 
at the wisest and best possible 
use of soil and water resources 
so that each acre will produce 
the maximum amount of crop 
best suited to it. To achieve 
this it is necessary to use a 
variety of agronomic and en- 
gineering measures as a single 
or a few measures will not 
suffice 
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vating the cotton, if not better, than a Negro behind a plow and 
a mule. 

Should there be a demand upon agriculture to absorb a large 
number of the workers returning from war, I do not believe that 
farmers as a whole will resort to outmoded methods just to furnish 
work for the surplus labor. The war has focused farmer attention 
on the part machinery can play in increasing production, and most 
farmers, I dare say, will wish to make the most efficient use of 
labor that can be made. If the labor surplus problem should be- 
come acute, worthwhile projects could be planned and undertaken 
that would be of definite benefit to agriculture. In the Southeust, 
for example, there are still thousands of acres of idle land that 
could be put back into safe and profitable production, and many 
acres of land that would benefit greatly from drainage. In either 
case, machinery would be required to do this kind of work 
efficiently. 

Conservation farming as practiced by farmers cooperating with 
soil conservation districts is setting the pattern for a better and 
permanent agriculture in the Southeast. Already some 60,000 
farmers whose farms embrace nearly 10 million acres are follow- 
ing well-rounded conservation programs that the districts developed 
for their farms. Most of these farmers no longer depend entirely 
on cotton, tobacco, or other row crops. This trend toward a better 
balanced farming is revealed in a survey that was made late last 
year of 1,829 widely scattered southeastern farms. The cotton acre- 
age, for example, was reduced on these farms from 49,590 to 
40,155 acres as called for in the conservation plans to insure good 
land use. The average yield per acre, however, increased from 
294.5 to 385.1 lb of lint cotton, and total production from 29,207 
to 30,926 bales. Likewise, more corn was grown on fewer acres 
through better land use and conservation methods. The acreage 
was reduced from 70,357 to 56,527 acres, but tle per acre yield 
increased from 17.7 to 25.2 bu and total production from 1,246,461 
to 1,424,481 bu. 

As a result of pasture improvement work and establishment of 
hay and other feed sources, the farmers covered .in the survey were 
able to raise more livestock and poultry on their farms. The num- 
ber of cattle increased from 25,557 to 46,549, or 82 per cent; hogs 
from 25,326 to 40,890, or 62 per cent, and poultry from 158,518 
to 253,523 or 60 per cent. 

Agricultural engineers, I am certain, are vitally interested in 
this type of farming. By their training and experience, they are 
also in a favorable position to contribute most effectively to the 
advancement of conservation farming. The supervisors of soil con- 
servation districts, for example, will welcome any help they may 
obtain from agricultural engineers, and especially that kind of help 
which will clearly demonstrate to farmers the many uses to which 
our modern farm machinery can be put. Since many farmers will 
be using power machinery for the first time, especially in the 
Southeast, I feel it is incumbent upon us all to keep abreast of 
developments so that we, too, can help the farmer make the best 
possible use of the machinery he may have bought. 

The Soil Conservation Service, I might add, welcomes oppor- 
tunities which enable its workers and representatives of industry 
to study mutual problems and exchange information. During the 
past year we conducted several field trips in the Southeast in which 
representatives of farm machinery and fertilizer manufacturers and 
agricultural agents of railroads participated. I feel certain these 
men gained a better understanding of conservation farming and its 
importance to agriculture in the Southeast. Needless to say, we in 
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the Soil Conservation Service profited from the information given 
us by the representatives of these industries. One farm machinery 
company, after its group had made a field trip, arranged a com- 
prehensive field demonstration of its machinery suited to southeast- 
ern agriculture so that we might gain a better idea of how it could 
be used in conservation farming, especially in the postwar period. 
Each piece of machinery on display was operated under a variety 
of field conditions to demonstrate its practicability. 

If we attempt to envision some of the opportunities that lie 
ahead for American agriculture, we inevitably come up against the 
salient fact that no longer can we acquire new land for farming 
purposes. Our agricultural frontiers are gone. I think, however, 
that we are rediscovering our land. We are learning how to make 
the land produce more without endangering or wasting its produc- 
tive capacity. Moreover, we have come to appreciate better a fun- 
damental principle of sound farming, namely, that our land does 
best when used for the purpose for which it is best adapted. 

The new pattern that conservation farming is weaving on the 
American landscape typifies this new, wholesome respect for the 
land. If we can develop this respect further and at the same time 
see io it that more and more farms embrace this newer system of 
farming, then we will be well on the way toward a permanent, 
healthy American agriculture. I am sure that the members of the 
American Society of Agricultural Engineers are as much interested 
in this as are the technical workers of the Soil Conservation Service 
and the supervisors of the soil conservation districts. 


Discussion by Frank Kranick 


FELLOW A.S.A.E. 


all this work in soil and water conservation is that it is both 

enlarging our production areas and increasing the production 
per acre within those areas. As it affects the individual farmer, 
and in the aggregate the whole agricultural population, the signifi- 
cant thing is that we are finding ways whereby we can pursue 
conservation methods in farming which yield greater production 
per person employed and bring in greater earnings per farmer. In 
the long-range look, it is significant that these methods protect 
both the national food supply for posterity and the value of the 
property which the individual farmer can bequeath to his children 
and grandchildren. 

Through all the complex fabric of methods and objectives, 
present and future, there runs one continuous, consistent thread. 
The measure of success is the degree of mechanization, the amount 
by which the work of each man is multiplied by power and ma- 
chinery. This great principle is not refuted but rather is empha- 
sized by the fact that when the multiplying power of machinery is 
used for short-sighted or misguided methods it may hasten the de- 
pletion of soils and the destruction of land values. 

Without attempting to unravel the interwoven warp and woof 
of cause and effect, we will do well to bear in mind the broad, 
basic fact that the best single index to the farm standard of living 
is the degree of mechanization. Whether we use more machinery 
to permit better methods, or use better methods to permit the pur- 
chase of more machinery, the results are the same. Farmers have 
more money, farm homes have more comforts, farm children have 
more education. This is true alike in regions of light or heavy 
rainfall, warm or cool climate, rich or poor soil. 

I dwell on these facts because they are the background for the 
part which the farm machinery industry has begun to play, and 
will increasingly play, in the conservation of soil and water by 
Practical, solvent systems of farming. It may sound crassly com- 
mercial, but the biggest boost the manufacturer can give to soil 
conservation is to do a bigger and better job of selling the use of 
his machinery in the methods which the scientists are discovering 
and the extension engineers are teaching. 

Mr. Zirckel, Dr. Buie, and the other men who have preceded 
me in this discussion have pretty well covered the technical aspects 
of the use of various machines both in the building of soil-saving 
structures and in pursuing crop production methods which embody 
soil-conservation principles. They have brought out the coopera- 
tion of machinery manufacturers with conservation specialists in 
working out concrete procedures. I will not go over that ground 
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again, but I would like to state my belief in the soundness of the 
methods mentioned more particularly by Dr. Buie; namely, the use 
by farmers themselves of their own regular farm power and imple- 
ments for terracing and other soil-saving measures. 

The manufacturers have rendered a very substantial service by 
encouraging and educating farmers to put these methods into prac- 
tice. In the industry it is called publicity, but in effect it is sup- 
plementary education, adding all the prestige and push of the 
industry to what the research and extension forces are doing. Page 
after page of paid advertising has been devoted to promotion of 
soil-saving, fertility-building practices. Manufacturers have cooper- 
ated with farm paper editors by supplying freely the data and the 
pictures which have been woven into feature articles and editorial 
comment. 

Special mention should be made of the movie films, many of 
them in full color, which sundry manufacturers have prepared to 
stimulate interest and understanding in soil conservation practices. 
Some of them have been shown to you at meetings of the Society. 
You may remember such titles as ‘For a Permanent Agriculture,” 
“Soil Builders,’ “Hold that Farm,” “Roots in the Ground,” “Build- 
ing Back,” “Win Against Water,” and “Soil and Life’-—to mention 
only a few that come to mind. 

All of these films as well as bulletins, charts, and other educa- 
tional matter created by the industry have been made freely availa- 
ble to the colleges, extension men, schools and institutes, as well 
as being shown or distributed by the manufacturers themselves and 
their dealers. Some companies have gone so far as to conduct their 
own field demonstration projects to exemplify conservation prac- 
tices. I have no data to show the total expenditures by the indus- 
try in this cause, but I do know that one company alone for a full 
decade has been devoting about $30,000 a year in various measures 
to encourage acceptance of soil-saving methods by farmers. 

As I have just indicated, the farm machinery dealers are doing 
a worthy job, but I doubt whether we are giving them full recog- 
nition for it now, or arranging for the full responsibility which 
they can carry in the future. The way they have met the challenge 
of the war, changing almost overnight from a program primarily 
of sales to one mainly of service, with problems that called for 
resourcefulness of a high order, compels us to revise upward our 
estimate of these modest men. I believe they will play a big part 
in the change-over to conservation methods. 

Thus far their sources of information and inspiration are main- 
ly the manufacturers they represent, and perhaps this should con- 
tinue to be so. But they also have personal acquaintance with the 
county agents, extension men, etc., and I believe these contacts 
should be encouraged and extended. Certainly, in the re-equipment 
of agriculture which is destined to follow the depletion of war, we 
should be sure that dealers have the vision to give far-sighted 
guidance in the choice of machinery best suited to still more effi- 
cient application of conservation principles. 


Discussion by C. H. Zirckel 


MEMBER A.S.A.E. 


OR many years those of us in the farm equipment industry 
F have been inclined to think of terraces when we thought of 

soil and water conservation. Today we are thinking of it in 
a broader sense, for we realize that terraces are only a part of the 
problem. Terracing, drainage, farm rearrangement and land utili- 
zation, strip cropping, contour farming, stubble or subsurface 
mulching, basin listing, livestock, row and seed crops and others— 
all are a part and enter into any discussion on soil and water con- 
servation. Many of these things will be found on any one farm 
regardless of its geographical location. 

It would serve no useful purpose to recount all the machines 
that have been built for terracing, ditching, etc. There have been 
many specialized machines, but probably the farmers as a whole 
have derived more benefit from newer methods which have allowed 
them to utilize their regular farm machines. 

Perhaps the most interesting development has been made in 
the development of methods and procedure for the building and 
maintaining of terraces with standard plows (both horse and trac- 
tor), disk plows, harrow or wheatland plows, and slip scrapers. 
Methods may vary but probably four of the most generally used 


C. H. ZIRCKEL is manager, seeding machine sales, International Har- 
vester Company. 
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are the “island method”, “the step-in method”, the one-land and 
two-land methods. The island and step-in methods were well 
covered by L. G. Samsel in his paper published in AGRICULTURAL 
ENGINEERING for October, 1943. Terraces must also be maintained, 
and this is done with the same equipment used in building them. 
The cost accountant can point out perhaps where the practice 
of building terraces with regular farm equipment would increase 
the cost since more hours of labor may be required over that of 
building terraces with larger equipment. However, it is the cash 
outlay that gives the farmer concern, and when he can use his own 
machinery and his own time, the cash outlay is very slight. 
Terracing farm lands is a very old practice in the Southeast. 
Hillside ditches, bench terraces and Mangum terraces of various 
widths which have a tendency to become bench terraces were the 
rule and presented an impossible problem to the farm implement 
manufacturer. With the introduction of the Nichols or drainage 
type terrace, farm equipment manufacturers were in position to de- 
sign and build suitable equipment for use on terraced slopes. 
The problem of meeting the planting requirements in that area 
with power-farming equipment was difficult. It was necessary to 
go in one step from the small walking plow, one-row fertilizer 
distributors and planters, and small walking cultivators, some re- 
quiring two rounds or more to each row, to the tractor and tractor- 
drawn and operated equipment. Planting requirements were severe. 
Seed to be planted ranged from peppers to velvet beans, corn, pea- 
nuts and cotton, corn and velvet beans often being alternated in 
the same row. It was necessary to follow custom and plant some 
of the crops in the so-called water furrow, others on the level, and 
cotton in particular on a bed. With all of these crops it was neces- 
sary to apply fertilizer in bands adjacent to the seed zone and 
maintain the placement even around the sharp turns of the terraces. 
Incorrect placement might result in contact of the fertilizer with 
the seed causing burning and poor germination, or it might be 
placed so far from the seed zone as to be more or less ineffective. 


MACHINERY REQUIREMENTS THAT HAVE TO BE MET 


These problems were met quite satisfactorily, and even the trac- 
tor wheel marks are removed when planting to prevent crusting 
and baking. Several such planters are now available and for various 
sizes and makes of tractors. 

In the western areas where fields are larger, terraces further 
apart, curves on a longer radius, and where fertilizer is not used so 
extensively, specially designed planters do not seem to be required. 

Some types of tractor disk harrows have been modified in the 
power control mechanism so that the gangs may be taken out of 
angle in crossing grassed drainage channels and returned to angle 
after the channel has been crossed, thus saving time and avoiding 
injury to the channel. 

It was found that pulling a wagon alongside the corn picker 
did not work well in terraces. Corn pickers are now available in 
which the corn is delivered at the rear of the picker into a wagon 
pulled behind. This arrangement seems preferable in operating in 
terraced fields and is not detrimental in fields which have not been 
terraced. 

Farm Rearrangement. Much can be accomplished in soil and 
water conservation by rearrangement of fields and land utilization; 
thus slopes which would otherwise erode badly can be kept in 
permanent pasture and erosion stopped or lessened. No specialized 
machinery seems to be required though the electric fence is often 
found useful. Certainly much can be accomplished by the rear- 
rangement of many of our farms but that can only follow better 
education and extension work. 

Strip Cropping. Arranging crops in strips is a desirable farm 
practice in which again no change in farm equipment is required. 
It is a practice, however, that is followed more extensively in the 
western areas than in the central and eastern states. It was gratify- 
ing during a recent trip in the West to observe the extent to which 
strip cropping is being practiced. 

Contour Farming. This again is a method of farm operation 
which apparently has not required the development of specialized 
equipment. Certainly much can be accomplished in soil conserva- 
tion on rolling lands where it is plowed, tilled and planted on the 
contour. Many farmers who are now planting corn on the contour 
are following the practice of hill dropping the corn even though 
it is not in cross check. Standard planters now available are equip- 


New developments in soil and water conservation are followed closely by 
the farm equipment industry, not only from a desire to be cooperative 
but in its own self-interest. When the farmer prospers, the industry 
prospers, and only then 


ped, or can easily be equipped, with the device required for auto- 
matically dropping corn in hills. 

Stubble Mulching. This is a new practice of rather recent de. 
velopment designed to prepare the field for planting or fallow 
without turning the soil and leaving all or most of the stubble or 
crop residue on the surface, for the retention of moisture in the 
western semiarid areas and to decrease erosion in the more humid 
areas. Special machines are now on the market for stubble mulch- 
ing and others are in development. Wide sweeps that can be used 
with plows, listers, uni-tillers, and tool bar frames are now availa- 
ble. I do not believe it can be said at present what effect this 
practice may have on the machinery used for succeeding operations 
such as drilling grain and planting feed crops, grain sorghums, 
corn, etc. 

Whether or not changes will become necessary in such equip- 
ment in order to contend with such a volume of surface material 
can only be determined from further experience. 

It might be well here to digress to the extent of calling atten- 
tion to the situation which now exists in the so-called corn belt 
due to the great spread of the European corn borer. All counties 
in Illinois now show infestation, also the first five tiers of counties 
in Iowa just west of the Mississippi River. In much of this area 
it has been the practice to follow corn with oats, leaving most of 
the crop residue on the surface where it has, no doubt, served a 
good purpose in the retention of moisture and in reducing erosion. 
Such crop residue left on the surface provides perfect shelter for 
the corn borer, and if we continue to follow it, past experience 
would indicate that borer infestation can increase to such a point 
that it will be impossible to grow corn. This practice, therefore, 
must be changed — and soon. 

Basining Equipment. Much has been accomplished in western 
semiarid areas where land is summer-fallowed by the use of basin- 
ing equipment or damming attachments on listers and similar results 
have been secured with one-way disks by the use of special disk 
blades. There are also available specially developed combination 
machines for forming basins and fallowing, as well as planting. 
In those areas soil conservation is largely water conservation and the 
use of the lister, especially with damming attachments, following 
the contour, not only retains moisture but largely prevents soil 
blowing. The lister has been used quite successfully for ccntout 
furrowing of western range lands with a considerable increase in 
carrying capacity for livestock. The use of such equipment at the 
present time is at a rather low ebb due to a succession of years in 
which the rainfall has been fairly ample. Dry years will come 
again certainly, and implements for this type of soil and water con- 
servation are available. 

The farm implement industry follows quite closely new develop- 
ments in soil and moisture conservation, not only from a desire to 
be cooperative but in its own self-interest. New practices and new 
requirements are closely followed. Practices which are good for the 
farmer in preserving or increasing the productivity of his land and 
in the return to him from the operation of his land, are good for 
the farm implement industry. 
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Dairy Cow Housing Under Study 


By S. A. Witzel and G. R. Barrett 


MEMBER A.S.A.E. 


consin accepted a grant of funds from the Carnegie-Illinois 

Steel Corporation for the establishment of an industrial fellow- 
ship to “‘study the relative advantages and disadvantages of the 
open pen type of dairy barn with the conventional, insulated stall 
type of dairy barn.” The cooperating agency also agreed to provide 
a complete set of experimental dairy structures to be erected on the 
University Hill Farms. The cooperating agency was represented 
by F. J. Reynolds and D. C. Wiggins, while supervision of the 
“Dairy Barn Research Project” as it is called, has been carried on 
by the authors under the joint administration of the agricultural 
engineering and the dairy husbandry departments of the Univer- 
sity. Other cooperating departments include Agricultural Bacterio- 
logy, Dairy Industry and Veterinary Science. Cooperating farmers 
operating pen barns of their own who have contributed much to the 
project work are L. A. Markham of Janesville, Wis., and D. B. 
Ellis of Elgin, Ill. Advanced agricultural engineering students who 
have held the fellowship are A. M. Einerson and R. J. Kilpatrick. 


The project was set up after it was acknowledged that conven- 
tional methods of housing dairy cows might be improved upon. 
It was further agreed that careful consideration should be given 
to other methods of housing dairy cows which might be adapted, 
developed, or improved. The more important factors to be con- 
sidered included (1) comfort, health and length of animal life; 
(2) quantity and quality of milk produced; (3) building and 
equipment costs per unit of product; (4) labor requirements; (5) 


[’ October 1940 the board of regents of the University of Wis- 


This paper was presented at the fall meeting of the American So- 
ciety of Agricultural Engineers at Chicago, Ill., December, 1943, as a 
contribution of the Farm Structures Division. 


S. A. WITZEL is associate professor of agricultural engineering and 
G. R. BARRETT is instructor in dairy husbandry, University of Wisconsin. 


PLOT PLAN oF DAIRY BARN RESEARCH PROJECT 


Fig. 1 Plot and floor plans of the Wisconsin dairy barn research project. 
The numbers in the floor plan indicate the various units in the group of 
Structures: (1) Cooling room, (2) washing room, (3) hall, (4) furnace 
Toom, (5) wash room, (6) student room, (7) office, (8) milking room, 


efficiency in the use of feed and bedding; (6) flexibility of struc- 
tures to accommodate fluctuating herd size. 

The foregoing represent the more important factors having a 
bearing on the subject of housing dairy cattle and when considered 
on this basis, the pen barn seemed to offer some advantages if 
developed in conjunction with the milking parlor. Since the in- 
sulated conventional tie stall barn seemed to represent the accepted 
standard, it was decided that this method of housing the dairy cow 
should be the control with which the open pen type run barn 
could be compared. It was agreed that the best way to answer the 
question of which housing method was better would be to let the 
cows give their own answer. 


In line with this idea two one-story, firesafe dairy barns were 
designed complete with one milk house for the two barns and the 
necessary feed storage units (Figs. 1 and 2). The cooperator chose 
to use standard prefabricated steel buildings with the idea that im- 
provements in design could be made when more of the basic re- 
quirements were better known. Two herds of 17 cows each were 
to be housed, one herd in a conventional tie stall barn and the 
other in the open pen barn. For convenience these two barns were 
attached to each other. Provisions were made for raising the calves 
in each barn. A weighing room centrally located made possible 
the weighing of all animals at regular intervals and the daily 
weighing of all concentrates, roughages, and bedding going to each 
barn. 

The immediate objectives of this research project were to com- 
pare the run barn and stall barn. All the factors listed above were 
to be carefully measured or observed, and in addition there were 
included (1) temperature, humidity, and condensation conditions ; 
(2) means of improving performance and cost of dairy structures; 
and (3) application and serviceability of steel to dairy structures. 


20 


(9) hospital room, (10) weighting room, (11) feed room, (12) grain bin, 
(13) chopped-hay keeper, (14) silo (corn silage), (15) silo (grass sil- 
age), (16) cow stalls, (17) cow pens, (18) calf pens, (19) feeding areas, 
(20) loafing area 
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The project is now entering 
its third winter. The first two 
winters the same herd of cows, 
with few exceptions, was housed 
in each barn, and while every 
effort was made in selecting the 
two herds we do not know how 
much of the difference between 
the two barns could be charged 
up to differences in the herd. 
This year the two herds are re- 
versed and some interesting re- 
sults are expected. 

For this project the univer- 
sity provided a carefully selected 
herd of young Holstein cows 
and heifers that were all from 
a single line of breeding. The 
cows were divided on the basis 
of weight and freshening dates. 
Incidentally, the aim was to 
have most of the cows freshen 
in the fall and early winter al- 
though freshening continued throughout the winter months. 

The operation of the barn has contributed nearly one-half mil- 
lion pounds of milk a year to the nation’s food supply. The care 
of the herd requires two full-time men. For the first two years the 
three-times-a-day milking plan was followed. This year milking 
is done twice a day. 

Daily individual milk weights, feed and bedding weights, and 
health observations are kept by the regular men at the barn. Ani- 
mal weights are taken twice each month. Records of temperature 
and humidity in each barn and outside are made by recording in- 
struments while the outside maximum-minimum temperature read- 
ings are taken daily. Time studies, daily observation of the barn, 
adjustments in management and equipment have been carried out 
through the joint efforts of the cooperating company and the Uni- 
versity representatives responsible for the operation of the project. 


Test Periods. The complete test periods for each of the two 
seasons were 183 days in length and ran from October 1, 1941, to 
March 31, 1942, for the first season and from October 12 to April 
11 for the second period. There seemed to be no particular reason 
why the test period should run through the summer months for 
the comparisons of the two barns now being made. 


Temperatures. The outside mean temperature for the first test 
period was 40.8 F (degrees Fahrenheit) and that for the second 
test period 35.8 F, while 23.4 in of snow fell during the first period 
as compared with 52.9 in in the second period. 

In the pen barn during the first test period two or three large 
doors were left open in all but the coldest weather creating some 
draughts on windy days. During the second test period in cold 
weather all doors except the protected one opening to the east were 
closed. This eliminated draughts. The pen barn temperature during 
the two test periods ran from 7F to 10F above the outside 
temperature. 

The stall barn temperature was maintained between 45 F and 
55 F the first period, but the second period this was reduced to the 
40 to 50 F range, and heat from this barn was used to control the 
temperature in the milking room as a fuel-oil conservation measure. 
Heat can be provided for the milking barn by the furnace in the 
milk house. A thermostat on the electric fan ventilating system 
and opening of windows in mild weather was the means of tem- 
perature and humidity control in the stall barn. There seemed to be 
no adverse results caused by the adjustment to a lower temperature. 

During the second test period a series of thermocouple tem- 
perature readings were made in each barn to determine the rela- 
tionship between comfort conditions in the two barns. The 
data on temperatures is given in Table 1. It will be noted that 


TABLE 1. 
Dee. 12 Jan. 13 Jan. 20 

TEMPERATURE (deg F) Pen Stall Pen Stall Pen Stall 

Ground level 80 84 83 

Top of concrete 60 60 58 

Beneath fresh litter 95 100 70 

Top of traffic board 59 60 58 

Air 30 45 31 47 17 43 

Outside 25 15 8 


Fig. 2 Aerial view of the group of structures used in the dairy barn re- 
search project at the University of Wisconsin 
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the temperature of the manure 
pack in the pen barn ran up to 
44 deg warmer than the top of 
the insulated cow stall floor. 
This may, in large part, account 
for the comfort of the animals 
in the cold pen barn. It also 
points to the fact that in a cold 
run barn manure must be allow- 
ed to accumulate and should not 
be completely removed during 
the cold winter period. This, 
in part, will probably account 
for the unsatisfactory results re- 
ported by Kelley and Rupel on 
their studies of a pen barn at 
Brook Hill Farms in 1931-32". 

Temperature readings in the 
air around a cow, just at the 
surface of the hair and at the 
skin of the animal indicated ex- 
cellent insulation of the hair 
coat. Radiation from the animal 
had no measurable effect on the air temperature only an inch away 
from the hair coat even when the temperature difference was approxi- 
mately 100 F between body temperature and stable temperature. 

Comparison of average daily production per cow in each barn 
with the outside temperature indicates little if any effect of tem- 
perature on production in either barn (Fig. 3). Temperature seemed 
to have little effect on the comfort of the animals. While it is 
true that they spent more of their time lying down in the colder wea- 
ther, they showed no signs of discomfort at any time. In cold 
weather the cows in the stall barn would tend to crowd around the 
barn door to be let back in within a half hour after being turned 
out. Care was taken to protect them from exposure which might 
effect their health or production but daily exercise was afforded 
them, except in the most disagreeable weather. 

Feed and Bedding Consumption. Both herds of cows were fed 
identical feed, hay being taken from the same supply, silage from 
the same silo, and concentrates from the same bin. The bedding 
used was also the same in each barn and has been mostly baled 
straw. All feeds and bedding were weighed as they were taken to 
each barn and the weights were recorded immediately. Table 2 
is a summary of the data for each of the first two test periods. 

By changes in feeding practices and in personnel, waste of feed 
was greatly reduced the second year. Concentrates have been fed 
on the basis of the number of pounds of milk produced by each 


TABLE 2. 
1941-42 (Oct. 1-Mar. 31) 1942-43 (Oct. 12-Apr. 11) 
Per cent, Per cent, 
FEED CONSUMPTION pen to pen to 
Stall Pen stall Stall Pen stall 
Hay (lb) 71,801 85,819 119.5 72,005 72,532 100.7 
Silage 70,626 72,531 102.7 74,242 77,841 104.8 
Beet pulp 16,909 16,508 97.6 
Concentrates 36,189 34,790 96.1 31,929 29,095 91.1 
Total digestible 
nutrients 103,888 109,542 105.4 72,931 71,844 98.4 
BEDDING 40,373 84,896 210. 25,439 71,680 282. 
PRODUCTION 
Total milk (lb) 95,400 92,437 100,931 86,204 
No. milking 
cow days 2,102 2,206 2,259 2,057 
Non-milking 
cow days 1,009 897 760 928 
Ave. milk per 
cow day 45.4 41.5 91.4 44.7 41.9 93.8 


Ave. age of cows 
(April 1, 1943) 


BACTERIA COUNT IN MILK 
No. samples 


4 yr, 4 mo 4 yr, 3 mo 


53 50 29 24 
Bacteria count 6,738 22,420 332.8 6,690 10,500 157.0 
WEIGHTS 

Total herd 

gain (lb) +425 720 —189 +523 
Ave. gain 

cow day + 25 45 — ii + 35 
No. calf days 1,021 1,034 1,093 623 
Total gain 1,972 1,908 1,985 1,098 
Ave. gain per 

calf day 1.932 1.845 95.5 1,816 1,764 97.2 


Relation of stable environment to milk production, M. A. R. Kelley 
and I. W. Rupel. Technical Bulletin No. 591, USDA, November, 1837. 
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cow. Silage and hay have been 
fed in such amounts that prac- 
tically all the feed was consum- 
ed. A recent improvement in the 
feed bunk in the pen barn may 
tend to reduce feed waste there. 
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duction in the pen barn. This 
was partially compensated for 
by an average additional increase 
in weight of 20 lb per animal 
the first period and 46 lb the 
second period of the pen barn 


The + 5.4 per cent differ- 
ence in consumption of total di- 


cows over the stall barn cows. 
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gestible nutrients by the pen 
barn herd the first test period 


Another factor which may or 
may not account for the differ- 


ence is animal efficiency in turn- 


may be largely accounted for by 
waste when hay was fed in a 
poorly designed hay rack. The 
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ing feed into milk. This factor 
may show up this year with the 


—1.6 per cent difference for the 40 


two herds reversed and thus 
answer the question as to the 


second period would indicatea vy 
relatively small difference in 2 
feed consumption per animal in 2 
the two barns. Here again a W 
reversal of the herds inthe third § 
test period may produce some 
interesting results. 

A change of practice in bed- 
ding the cows in the second test 
period in the pen barn and more frugal use of bedding in the stall 
barn are largely responsible for the differences in the requirements 
for the two periods. In the first test period the area behind the 
fecd bunks was bedded and it required large amounts of bedding. 
The manure pack was soon wet and soft after fresh straw was 
applied. The second period this area was paved and cleaned daily. 
This resulted in a reduction in the average bacteria count in the 
milk from 22,420 to 10,500 per MI. While this difference in bac- 
teria count may not be significant in itself, it was further noted 
that the cows could be kept cleaner after this change was made. 
The third test period this area is cleaned every other day and some 
bedding is used to control the tracking of manure into the milking 
parlor. In designing a pen barn the feed area is best paved and 
separated as much as possible from the loafing area. 

Bedding is generously used in the pen barn (Fig. 4) and the 
cows are kept apparently as clean as in the stall barn. Under these 
conditions roughly from two to three times as much bedding is 
required in the pen barn as in the stall barn. In areas where the 
bedding supply is short the problem of keeping cows clean would 
no doubt be more serious than for cows housed in stall barns. 

Daily collection and removal of droppings from bedded area 
has cut down bedding requirements in the Ellis pen barn. Daily 
cleaning of all of the Markham pen barn has resulted in high 
labor and bedding requirements. 

Milk Production. The daily production per cow, when com- 
pared with the mean daily weather temperature, indicates no patti- 
cular effect of weather on production in either barn. This is perhaps 
the most important finding that has been made to date. 

In Table 2 the total production of milk, average milk per milk- 
ing cow day, number of milking cow days, and the number of non- 
milking cow days are summarized for each barn. The production 
for the two test periods show approximately 7.4 per cent less pro- 


28 30 


period 


Fig. 4 A view of the ‘‘loafing’’ area of the pen barn used in the Wis- 
consin research project 


| 3 3 
JAN. 1942 

Fig. 3 This graph shows the effect of outside temperature on inside 
barn temperature and average daily milk production per cow in each 
barn through a typical cold weather period during the 1941-42 test 


ethciency of each herd of cows 
under the two systems of man- 
agement. 
5 Labor Requirements. Refine- 
ments in the buildings and 
equipment have improved labor 
efficiency in both barns. Last 
year the labor requirements in 
the two barns were nearly equal. 
It took 15 min longer to milk the pen barn cows and feed them 
their concentrates than to milk the cows in the stall barn. 

In placing bedding in the pen barn twice to three times as 
much straw had to be handled; therefore more time was required 
in bedding the stall barn. Manure removal required 31 hr more 
per month in the stall barn. This was just twice the amount of 
time required for manure removal in the pen barn and was ap- 
proximately equal to the additional time required for milking and 
bedding the pen barn herd. 

Quality of Milk. High-quality milk has been produced in each 
barn, but so far operating techniques have not been perfected in 
the pen barn and milking parlor to the point where the bacteria 
count is as low as that obtained in the stall barn. Some adjust- 
ments in operating technique are being put into effect which may 
correct the difference that has existed. The milking parlor stalls 
were increased in width from 3 ft to 3 ft 9in at the end of the 
first test period. The task of making the design and operation of 
a pen barn foolproof is not going to be a simple one, yet that is 
what dairy inspectors will want. 

Bacteria counts made on samples taken from 10-gal cans of 
milk from each barn are summarized in Table 2. 

Animal Weight and Health. The cows in the pen barn gained 
45 lb each the first test period and 35 lb each the second test period, 
while the stall barn cows gained 25 lb each the first and lost 11 lb 
each the second test period. In Table 2 weight data are shown for 
both herds. 

In January, 1943, two cows with frosted teats were noticed. 
This followed a severe cold spell and was not noticed until the 
teats began to peel. At the same time several cases of chapped and 
cracked teats were encountered. These occurred immediately after a 
portion of the warm manure pack was removed. Thus it may be 
dangerous to clean this barn completely during cold weather. 

Swelling of hocks and knees is an affliction which prevailed 
in the stall barn but has not occured in the pen barn. 

One cow has died in the pen barn during the test periods. The 
cause of death was an infected kidney and could not be attributed 
in any way to the animal shelter. Three other deaths have occurred 
in the test herd. Two were caused by foreign objects in the heart 
and the other by infection after a Caesarian operation. 


We have encountered no evidence of discomfort that could be 
attributed to cold weather. Boss cows have been a problem in the 
Markham barn. While stanchions at the feed mangers would cor- 
rect the situation, other methods of control should be tried out. 


Generally speaking, the calves were raised in the same barn 
in which their dams were housed. Calf weights showed gains of 
4.5 per cent more for the stall barn than for the pen barn the first 
test period and 3 per cent more for the second period. Even this 
difference may be largely offset because of the fact that the pen 
barn calves seemed to be hardier when turned out on pasture. 
During the first test period one calf born at —2F inside tempera- 
ture died of pneumonia and during the second period two calves 
had to be removed from the pen barn (Continued on page 89) 
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are discarded by force of popular disapproval unless they con- 
tribute immediately to the national interest. We are in such 
a period now and every proposal for the expenditure of man 
power, equipment, or material must stand the test of economic 
practicability and benefit to the war effort if it survives. In the 
case of a soil and water conservation program this test is evaluated 
by the farmer himself. 


The fact that the national program for soil and water conserva- 
tion is in greater favor today with farmers and ranchers than at 
any time since its inception in 1933 is evidence that the war effort 
is being benefited through increased production of food and other 
essential crops. To support this statement let me cite briefly the 
development in the organization of soil conservation districts from 
the beginning of the first state act in 1937. By January 1, 1942, 
a total of 653 districts had been organized covering 382,629,000 
acres of farm land in 38 states. On November 1, 1943, there had 
been organized 948 soil conservation districts covering 544,345,000 
acres of land in 43 states. In other words, those farmers found 
time during the 22 months between those two dates to organize 
295 new soil conservation districts while meeting the many unusual 
problems caused by the war. Two other states this year have each 
enacted a soil conservation district law enabling their farmers to 
participate more fully in the national program of soil and water 
conservation. The Soil Conservation Service is cooperating with 
858 of these districts, covering over one-half billion acres of land, 
and the demand for technical assistance from farmers in them is 
far above the available resources of the Service. 

Technical assistance in the fields of agronomy, forestry, range 
management, biology, soil science, and engineering is required to 
insure a sound, practical approach on each farm. Such a program 
will provide for proper land use, erosion control, and the main- 
tenance of fertility. The result is assurance of sustained produc- 
tion for a long time to come with immediate increases in yields 
on most of the farms treated. 

Since the summer of 1933, I have been associated with engi- 
neering work in soil and water conservation. Many developments 
have taken place during this time, principally in the field of crys- 
tallizing ideas and simplifying practices to an economically sound 
basis. Since the engineer in 
this work deals largely 
with individual farmers 
and groups of farmers who 
must bear the major por- 
tion of the cost of instal- 
ling the practices, the re- 
commendations must be 
technically sound, adapta- 
ble to the situation, and 
economically feasible in all 
cases. I sometimes think 
there is no better place for 
the young engineer to learn 
how to adjust his ideas to 
practical usage than in this 
work. Certainly the engi- 
neer engaged in the field 
of public works is not held 


I’ PERIODS of great emergency many of our plans and works 


Paper presented at the 
fall meeting of the American 
Society of Agricultural Engi- 
neers at Chicago, Ill., De- 
cember, 1943. A _ contribu- 
tion of the Power and Ma- 
chinery and Soil and Water 
Conservation Divisions. 

T. B. CHAMBERS is chief, 


engineering division, Soil 
Conservation Service, U. S. 


Engineering Developments in Soil and Water Conservation 
By T. B. Chambers 


MEMBER A.S.A.E. 


Contour cultivation and strip cropping hold much of the water where it falls. 


Terraces and outlets insure safe disposal of surplus runoff on these farms in 
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to such strict accountability by a somewhat distant public as is the 
engineer directly engaged with a farmer's problem. The engineer's 
job is not simplified in many situations where erosion has im- 
poverished the land and lowered the economic status of the opera- 
tor. More work is required to conserve soil and moisture and the 
farmer has less means at his disposal to carry out the job. Impro- 
vising is often the only course left open for the engineer and it is 
from experience in solving such problems that much of the de- 
velopment has taken place, particularly in using vegetation as a 
material of construction for simple structures. 


Briefly stated, the job of the engineer engaged in soil and 
water conservation work is ‘“‘water management”’, a term that covers 
the efficient utilization of water for crop production and the safe 
disposal of surplus runoff. In the humid sections of the country 
a water-disposal system is one of the basic requirements for a farm 
conservation plan. The water-disposal system on uplands will con- 
sist of terraces or diversion ditches to intercept and divert surface 
flow from crop lands with protected outlets and waterways to con- 
duct this water safely to a stabilized stream or protected area. On 
low lying lands a drainage system may be required for water dis- 
posal. In the soil conservation districts water-disposal systems for 
178,645 farms have been planned. Under these plans 2,100,000 
acres have been terraced and 225,000 acres have received benefits 
from drainage installations. 


In speaking of water disposal under humid conditions it must 
be understood that water conservation and use are equally impor- 
tant for two reasons: first, to provide additional moisture for crop 
use and, second, to reduce as far as practical the amount of runoff 
to be carried through the disposal system. Practices to increase the 
water retained by the soil, such as contour cultivation, crop rota- 
tions, the use of crop residue for mulches, strip cropping, cover 
crops, and pasture treatment by furrowing or ridging are all used 
under applicable conditions. Stock water tanks and ponds and fish 
ponds are appropriate places for storing and using some of the 
surface runoff. The engineers of the Soil Conservation Service have 
designed and assisted in the construction of 19,800 ponds holding 
90,000 acre-feet of water. There is also the possibility of using 
stored water for supplemental irrigation of specialty crops in many 
of the humid areas although this practice has not yet come into 
extensive use. 

Recently on the Shelby 
County Penal Farm near 
Memphis, Tenn., I saw a 
water-disposal system for 
4,600 acres of pasture and 
crop land, one of the prin- 
cipal features of which was 
a storage system consisting 
of 9 ponds fed by a diver- 
sion ditch that collected the 
runoff from 550 acres of 
pasture. This system sup- 
plies water for supplemen- 
tal irrigation of 100 acres 
of vegetables. The yield 
from these 100 acres has 
proven sufficient for the 
needs of about 800 people 
and in addition a consider- 
able surplus is sold on the 
market in Memphis for an 
average of 10 months of 
the year. 

The engineer’s respon- 
sibility is not completely 
discharged with the instal- 
lation of the practices. He 
has a further responsibility 
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(Left) Equalizing ditches are effective in securing equal distribution of irrigation water e (Center) 
This concrete division box facilitates the distribution of the required amount of water to the fields 
e (Right) Inadequate construction and maintenance often make it necessary to relay tile drain 


in assisting the farmer to make the best use of them and to carry out 
the required maintenance operations. Most farmers who have 
always farmed straight rows are at a complete loss in fitting to the 
field and terraces a system of contour rows. The farmer must have 
practical assistance in row layout and quite frequently in the opera- 
tion and adjustment of implements for this new method of farm- 
ing. The successful engineer in a soil and water conservation 
program must be able to provide this help by actually operating 
the farmer's equipment to demonstrate the principles he is advo- 
cating. In soil conservation districts a series of seasonal group 
demonstrations are carried out each year for this purpose as well 
as to show how to construct and maintain terraces with various 
farm implements. 

In the arid and semi-arid sections of the country the emphasis 
is on conservation and use of the scant water supply rather than 
disposal of excess runoff. On dry farmed areas terraces are con- 
structed level from end to end in order to hold back as much as 
possible of the infrequent runoff and make it available for crop 
production. Concentrated runoff is diverted and spread over gently 
sloping areas to promote increased forage on range or pasture 
lands; stock ponds are constructed in favorable locations, and 
wells are developed for livestock water and other uses. Many of 
the supporting practices, such as contour cultivation, strip cropping, 
pasture furrowing and subsoiling are used for the purpose of 
holding more water where it falls. On irrigated lands there is a 
broad field of service for agricultural engineers in the improvement 
and rehabilitation of small irrigation systems and in the improved 
use of irrigation water. 

This brief outline only mentions the basic jobs of the engineer 
in a soil and water conservation program. There are, of course, 
other jobs of importance on which the engineers have a responsi- 
bility and have already made a contribution, such as stream bank 
protection, roadside erosion control, and localized flood control 
projects for protecting valuable property. Engineers of the Soil 
Conservation Service have cooperated with Army engineers in 
preparing water disposal plans for 185 Army cantonments, forts, 
air bases, and other Army units. Also an important feature of the 
engineer's job that I have not mentioned is the planning of a 
system of farm roads to harmonize with every farm conservation 
plan. The farmer must have ready access to all parts of the farm 
over a well planned system of farm roads to facilitate farming 
operations and prevent damage to conservation structures, such as 
terraces and outlets. 

With this background on the engineer's job we may examine 
the record to substantiate some of the statements made concerning 
the value of conservation work to the farmers and the war effort. 
It should be emphasized that the benefits from a conservation pro- 
gtam are due to all the practices and measures applied and the 


segment of benefits accruing from engineering work cannot always 
be separated from the total. 


A cooperative study was made by the Iowa Agricultural Ex- 
periment Station and the Soil Conservation Service in 1942 to 
compare the yields on 30 fields of corn and 30 fields of soybeans 
by sampling adjacent contoured and up-and-down hill acres in each 
field. The average increase of yield for all fields was 6.2 bu of 
corn and 3.2 bu of soybeans per acre in favor of contouring. 


_ In 1938 the Soil Conservation Service made a study of wheat 
yields on contoured and terraced fields in comparison with the 


yields from non-contoured and unterraced fields in the southern 
Great Plains. From 9 unterraced fields comprising 1,206 acres the 
yield was 1114 bu per acre. From 16 terraced and contoured fields 
covering 2,607 acres the yield was 15.1 bu per acre, a difference 
in favor of conservation treatment of 3.6 bu per acre. 

It should be added that contoured tillage and terracing go well 
together. Contour tillage without terracing is an effective means 
of checking runoff and controlling erosion only on the gentle 
slopes and under favorable rainfall conditions. Where there is any 
prospect of considerable runoff, the contoured rows should be 
buttressed by terraces for adequate soil protection. Contouring on 
the other hand is one of the least expensive and most effective 
methods of maintaining terraces in good working conditions. Per- 
forming all tillage operations parallel with terraces results in mini- 
mum damage to the terrace ridge and helps to keep them built up 
to the proper height. 

Reports from 450 farmers in Georgia show that yields from 
conservation farming were substantially greater than yields without 
conservation. The following increases per acre were reported: Cot- 
ton, 69 lb (26 per cent) ; corn, 7 bu (46 per cent); oats, 4 bu (15 
per cent); peanuts, 106 lb (13 per cent); tobacco, 82 lb (9 per 
cent). 

In a study made of terraced and unterraced bean farms in the 
Estancia Valley of New Mexico during the last eight years, the 
Soil Conservation Service has definite proof that conservation farm- 
ing increases bean yields. On 143 different fields of beans grown 
on a total of 10,770 acres, the average yield per acre on terraced 
land was 328]b. On unterraced land, 357 fields with a total of 
34,709 acres, yielded an average of 246 lb per acre. For an 8-year 
average the terraced fields yielded 821b more per acre than the 
unterraced fields. Incomplete reports for the 1943 crop indicate 
99 Ib increase per acre. 

Following the examples just cited of increased yield from con- 
servation practices, it may reasonably be asked how much more 
does it cost the farmer in terms of increased power or time con- 
sumed in farming operations. In a recent survey made by the 
Northeastern Region of the Soil Conservation Service, W.H. Gem- 
mell, Homer City, Pa., estimates that tractor power needed for 
farm operations has been reduced nearly 50 per cent by operating 
on the contour. A. A. Ditz, Fryburg, Pa., says it takes one-third 
less horsepower to farm on the contour. Earl J. Haifleigh, Johns- 
ville, Md., says “Since my farm has been strip cropped and terraced, 
I find that my tractor operates on 20 per cent less fuel per day 
and our conservation plan saves between one-fourth and one-third 
of the time spent under our old system of farming in seedbed 
preparation, seeding, and harvesting.”’ 

At Kansas State College for all operations on wheat land on 
a 7 per cent slope, time per acre aside from turning was reduced 
12 per cent, and fuel consumption 9 per cent in contoured opera- 
tions. 

Ten per cent less time and 17 per cent less tractor fuel was 
used to produce an acre of corn on the contour than was required 
on non-contoured fields in eastern Nebraska. This means a saving 
of 7hr of time and 15 gal of fuel for the average-size field of 
30 acres. 

The drainage of wet land offers one means of securing wide- 
spread and immediate benefits through increasing crop production. 
It is estimated that there are some 31,000,000 acres of lands culti- 
vated or partially cultivated in need of improvement of group 
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drainage facilities to secure maximum production. Some 80 per cent 
of this land has been drained in the past but many of the drainage 
ditches were not maintained for various reasons and as a result 
there are large areas of water-logged lands producing partial or 
poor crops. Farmers are clamoring for assistance, and in many cases 
technical help, equipment, and in some instances financial aid, is 
needed to rehabilitate drainage systems and put land in its most 
productive state. 

One of the most recent developments of significance was a 
plan worked out between the Soil Conservation Service and other 
agencies to enable drainage work to proceed in Richland County 
and other North Dakota counties in the Red River Valley where 
an emergency situation exists. In Richland County it was estimated 
that there were over 200,000 acres of good land that produced no 
crop this year due to poor drainage. There are five other counties 
affected in the Red River Valley on the North Dakota side of the 
river and there is a similar problem across the river on the Min- 
nesota side. Everyone familiar with the area knows the high 
quality of the land involved. 

Recognizing the value of such work in increasing the produc- 
tion of food and other war crops, the Soil Conservation Service 
inaugurated during the year an intensive program of improving 
small drainage systems. A recent report indicated that about 127 
of these jobs, expected to benefit a gross area of 188,200 acres, 
had been planned or undertaken in 24 states. 


DRAINAGE INCREASED ACREAGE OF CULTIVATED LAND 


An analysis was made of the production benefits that would 
occur from 35 drainage projects. It was found that there were 
30,502 acres in crops in these 35 projects before drainage and 
34,266 acres in crops after drainage. All this land was in farms 
and no new farm units had been created. These projects, therefore, 
resulted in an increase of 12 per cent in cultivated land. Formerly, 
this amount of land had been idle or at best had furnished poor 
hay or pasture. 

Corn was the crop grown most extensively on these projects. 
Corn plantings increased from 7,632 to 8,484 acres, or an 11 per 
cent increase. The average yield increase was estimated at 28 to 
46 bu per acre, and the estimated gross production increased 175,- 
100 bu, or 82 per cent due to improved drainage. Substantial in- 
creases were obtained in yields of soybeans. The crop area increased 
from 4,021 to 4,570 acres, and the estimated production increased 
by 70 per cent. Other war crops increased in a similar ratio. 

The rehabilitation of drainage systems, however, is only part 
of the responsibilities of the engineer engaged in soil and water 
conservation work. Drainage must be provided for each acre in 
each field if the farmer is to receive the full benefits from the 
drainage system. It appears that one of the factors contributing to 
the delinquency in maintenance was due to the fact that farm 
laterals and field drains were not provided for in many original 
drainage enterprises. Without the laterals the main drains did not 
provide the benefits expected and in many cases the farmer was 
unable or unwilling to pay the assessments. Another factor that 
has contributed to poor maintenance on many systems is the rapid 
rate at which silt has been brought into the drainage ditches from 
eroding lands above. Large drainage ditches along the Tallahatchie 
River in Mississippi have been completely filled during one rain 
with sand and silt washed from cultivated land. 

The engineer engaged in conservation work finds it necessary 
to plan a system of drainage for each field on the farm and in 
many cases to support such work with erosion control measures 
on higher lands if the best results are to be secured. The carrying 
out of this program is being encouraged through soil conservation 
districts. There are many examples indicating the benefits secured 
from better farm drainage. 

On the W. J. Waits farm, Holmes County, Miss., the majority 
of the 1,027 acres is rather flat and has poor natural drainage. 
Before 1935 the AAA average for lint cotton was 129 lb per acre. 
In 1936 drainage type terraces and a drainage outlet were con- 
structed to remove surface water. The yield of cotton has increased 
so that today the AAA average has been raised to 229 lb per acre. 
This year 210 bales were produced on 276 acres. On one field of 
18 acres the drainage was so poor only two bales of cotton were 
raised in 1940. After drainage this field produced 12 bales. The 
drainage ditches were constructed by Mr. Waits with a farm tractor 
disk, and small grader, and the cost was low. 


Reese oe 
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The T. W. Patterson farm consists of 150 acres of bottom land 
on the west prong of Lewis Creek in Mississippi. Before construct- 
ing a drainage ditch and laterals in the spring of 1941, 60 acres of 
land were too wet for crop production. For example, only 7 bales 
of cotton were produced on 59 acres in 1941. After the drainage 
was installed the same field yielded 40 bales. The yields of corn 
and hay have doubled since the ditch and laterals were built. Mr. 
Patterson estimates he received at least $1,000 more for crops in 
1942 than would have been possible without drainage. 

Ira B. Newson of Bishopville, S. C., says, “One of the several 
conservation practices demonstrated by the soil conservation dis- 
trict was the draining of a small bottom land field on my farm. 
The crops on about 2 acres of land in this bottom were always 
drowned out. This year after the ditch was put in I made 90 bu 
of barley on 2 acres.” 

In the field of irrigation the engineer's opportunities for real 
contribution to conservation and increased production are enormous. 
The 1940 census listed 91,637 individual irrigation enterprises 
covering 2014 million acres of land in the 17 western states. This 
land produces 90 per cent of all the sugar beets, 45 per cent of 
all truck crops, 25 per cent of all tomatoes, and a good share of 
the rice, citrus, and alfalfa grown in the United States. More than 
one-half the lambs fattened in the United States are on irrigated 
farms. Of the 2014 million acres irrigated, it is estimated that the 
systems supplying 11,700,000 acres are in need of repairs and im- 
provements due to poor construction and inadequate maintenance. 

Irrigation problems are generally included in one of the follow- 
ing categories: 

1 Land in need of conditioning and improved irrigation methods 

2 Need for rehabilitation or construction of individual farm 

distribution systems 

3 Need for rehabilitation or construction of water supply 

systems. 


In helping to bring about the adjustments needed to solve such 
problems, the primary objective of the Soil Conservation Service 
in irrigation agriculture is to enable farmers to secure the highest 
irrigation efficiencies consistent with good farming practices and 
economic operations. 


SCS ASSISTS IN REPAIRING FLOOD DAMAGE 


Annually there is extensive damage to many of these systems 
by floods and other causes that require immediate repairs if crops 
are to be raised. In 1941 two floods in the Rio Hondo in New 
Mexico washed out 41 of the 43 log and rock diversion dams 
supplying water to 6,000 acres of farmland. Soil Conservation Ser- 
vice engineers and Civilian Conservation Corps labor were made 
available to assist local people and by the spring of 1942 the dams 
were rebuilt and the irrigation systems ready for use. 

In 1942 similar damage on the Purgatoire River in Colorado 
was repaired with the assistance of SCS engineers and a civilian 
public service labor camp in time to irrigate 15,600 acres of highly 
productive land in 1943. The estimated annual production from 
this land is 4,267 tons of sugar, 55,730 bags of beans, and enough 
forage to feed 4,000 head of cattle for a year, and sufficient grain 
to produce 450 tons of pork. 

Many irrigation systems require improvements of a permanent 
nature to decrease maintenance and increase efficiency in the de- 
livery of water. Frequently there is a loss of 25 to 40 per cent 
through seepage or leaks in the canals before the water reaches the 
farmers’ headgates. The prevention of such loss is vital to the 
economy of many communities depending on irrigation water. En- 
gineering services have been provided for planning repairs and 
improvements to irrigation systems supplying water for about 250,- 
000 acres this year and another one-half million acres have been 
planned for improved irrigation practices. 

The individual farmer finds that erosion damage is common, 
and in many cases severe, on sloping irrigated lands due to ex- 
cessive heads and lengths of run. Leaching, water logging, and 
alkali conditions are often due to excessive use of water, while 
poorly adapted structures and irrigation methods require considera- 
ble more of the farmers’ time for water application. 

The farm distribution system must be fitted to the soils and 
topography so that the methods of application, particularly suited 
to the soils and crops, may be employed. The spacing of head 
ditches to adjust lengths of runs to soil and slope conditions, de- 
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vices for adjusting heads of water, positive division of water to 
fields, land leveling consistent with suitable methods of application, 
and efficient transportation of water are all mechanical aids 
designed to improve water distribution and to control erosion. 


Excess water need not be applied if the farmer has information 
on the water-holding capacity of his soils and the requirements of 
the crops grown so that the proper time, rate, and amount of water 
application may be determined. 

In the July, 1943, issue of ‘Soil Conservation”, D. A. Williams 
writes: “Many examples could be cited to show that better irriga- 
tion means more production and less labor. A few typical cases 
will illustrate this point. The system of irrigation on a 100-acre 
sugar beet field in southern Idaho was revised to secure better 
water distribution. Lengths of run of the irrigation furrows were 
reduced from 1,200 to 400ft, and simple control devices were 
installed. One less irrigator was required as a result of this re- 
vision and the yield of beets was increased from 12 to 17 tons, 
field average. 

“Better distribution of water with no increase in labor for irri- 
gating resulted in an increase of one-half ton of hay per acre on 
a i0-acre field in the Kittitas Soil Conservation District in Wash- 
ington, when runs were reduced from 1,320 to 330 ft and corruga- 
tions were effectively spaced. 

“By planning a seasonal balance between crops and water, a 
Nevada farmer found he could increase the acreage actually irri- 
gated during the summer months by 24 acres. These 24 acres 
would raise the additional feed required for his dairy herd at no 


sacrifice of the other crops because he was to use that water which 
he had been wasting. 


FARMERS INSTALL OVER-NIGHT STORAGE RESERVOIRS 

“Many farmers in water-shortage areas of California have in- 
stalled over-night storage reservoirs to provide more effective heads 
of water resulting in increased production and reduced labor. Scores 
of farmers have improved upon the method of water application as 
a result of technical assistance, for example: On the 190-acre citrus 
grove of the El Rancho Grande in Los Angeles County, California, 
irrigation and cultivation costs were reduced 40 per cent primarily 
by the adoption of the broad-furrow method of irrigation. Yields 
and quality of fruit have, at the same time, been materially im- 
proved.” 

On the O. H. Ward farm near Willard, Utah, severe erosion 
was in progress due to long runs on 64 acres of sloping land. An 
underground system was installed using 10-in pipe and 8-in risers. 
The job cost about $1,000, but the alfalfa crop was increased from 
1 to 7 tons per acre. 

The engineer engaged in soil and water conservation work has 
a variety of interests in equipment. First, there must be available 
for each job as needed construction equipment for building ter- 
races, dams, drainage ditches, irrigation canals, leveling land for 
irrigation, and installing many other conservation practices. Second- 
ly, the farmer must have available equipment adjusted to the needs 
of conservation farming if he is to secure the full benefits of the 
practices installed on his land. 

The total job of constructing the conservation measures needed 
for physical land improvement in the United States is enormous. 
For example, a recent survey by the Soil Conservation Service indi- 
cates there is immediate need for terracing on over 90 million 
actes of cropland. If converted to miles, by assuming a ratio of 
17 acres to the mile, 5,300,000 miles are needed. When viewed as 
a total, this job staggers the imagination, however, when it is con- 
sidered that about 214 million farms are represented, the average 
job of constructing 21/4 miles of terrace per farm is quite reason- 
able. Many of these farmers have available equipment adapted to 
the construction of terraces with their own power and labor. Disk 
plows, V-drags, small blades, slip scrapes, and fresnoes are all 
being used by farmers satisfactorily with little or no expenditure 
of money. On the other hand, many farmers prefer to conserve 
their labor and power at the expense of a cash outlay for terracing. 
To supply the demand for this type of terracing assistance the 
specially adapted heavier machines are needed to work on a con- 
tract or rental basis. In many soil conservation districts, their 
governing bodies have acquired such machinery for rental at an 
hourly rate to cooperating farmers. Other districts have sponsored 
Private contractors doing terracing work or have made arrangements 
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for the use of county or other pubic-owned equipment. Machines 
for drainage and land leveling and various other heavy work are 
furnished to farmers in much the same manner. Ordinarily soil 
conservation districts do not have the funds necessary to purchase 
construction equipment since they do not have authority to levy 
taxes or make assessments; consequently, other methods for secur- 
ing equipment services must be used. The Soil Conservation Ser- 
vice owns a limited amount of such equipment which is regularly 
made available to districts with the expectation that in many cases 
the collections made for equipment use will enable the district to 
build up a reserve that can be used for initial payment on pur- 
chases. At the present time much equipment that would be used 
for this work is not available due to war conditions and for this 
reason many worth-while jobs have not yet been started. 

Many farmers have all the power and equipment needed to 
carry on conservation farming; however, they must often learn 
methods of use consistent with conservation requirements. Other 
farmers find a need for additional equipment because adjusted land 
use has added new crops to their farms. A third group of farmers 
have equipment poorly adapted to conservation farming. This is 
particularly true in sections of rough topography where straight- 
row farming is changed to contour operations. Here the heavier 
trailing machines require excessive room for turning, and side slip- 
page on transverse slopes makes their use impractical for many 
crops. The directly attached, more compact machines are superior 
for power farming under these conditions. 

The soil conservation districts provide a local organization that 
can be valuable to the farm-equipment industry for carrying out 
demonstrations in the use of specially adapted farming equipment. 
The districts are interested in helping the farmers secure the equip- 
ment best suited to their present urgent job of increasing produc- 
tion by conservation farming. The industry, through its dealers 
and field offices, can be of great assistance to districts in this 
nation-wide enterprise. 


Dairy Cow Housing Under Study 
(Continued from page 85) 


when born during cold weather. One of these had its ears frozen 
and the other was shivering severely. Both calves were taken out 
to the pen barn as soon as the weather moderated. Thus, with a 
little care at birth in extremely cold weather, calves will do well 
in a cold pen barn if a warm barn is not available. 


SUMMARY 


The project has not continued long enough for a complete set 
of conclusions to be drawn up; neither is it possible to evaluate 
each factor as accurately now as we hope to in the final analysis. 
The following will give a general idea of what can be reported 
at this time; and it should be remembered that these statements 
are made with the Wisconsin climate in mind: 


1 High-producing cows in a cold pen barn may be expected to 
produce well within 10 per cent of the amount of milk they would 
produce in a warm stall barn. Daily production did not seem to 
be affected by changes in temperature. 

2 Calves thrive in the cold barn almost as well as in the warm 
barn. 

3 Bedding requirements of the pen barn are two to three times 
as great as in the stall barn. 


4 Health conditions of both calves and cows were good in the 
open pen barn. There were no swollen hocks and knees as in the 
stall barn. Injured udders from being stepped on were not a prob- 
lem in either barn. The stall barn was designed with stall widths 
of 4 ft 10in and curbs between stalls to eliminate this cause of 
trouble. 

5 In the pen barn the feed area should be separated from the 
bedded area and cleaned daily. 


6 Space should be provided for from 3 to 4 ft depth of manure 
in the loafing area and approximately 75 sqft of area per large 
cow. The manure pack is solid and covered with clean bedding 
at all times. Less space will reduce cost but increase bedding re- 
quirements to maintain cleanliness of animals. 


7 To be satisfactory, the milking parlor must include the 
following: (Continued on page 95) 
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r [ HE old New England saying “fix it up, wear it out, do with- 
out” is finding application in the farm building repair pro- 
gram as well as in other of our wartime activities; and well 

it should for we all must cooperate in saving. However, we must 

be careful that we do not carry our saving to the point where it 
interferes with our main objective, the food production program. 

Our problem is larger than normal at this time because of ten 
years of accumulated neglect of farm buildings. During the time 
of prosperity following World War I, farm buildings were repaired 
and put in very good shape in this country. Then came the de- 
pression when farmers did not have the money or the desire to do 
very much repair work. They were in no position then to put 
money into any long-time investment. When the period of increased 
prices in agriculture returned, building materials were needed for 
the promotion of the war effort and even though the farmer had 
the money and the desire to put his buildings in good shape, he 
was then not able to do so. Therefore, we have nine or ten years 
of accumulated need for repair of farm buildings. 

There is also another important factor that enters into this re- 
pair problem, making it larger than normal. During this nine or 
ten-year period of few repairs there has also been a reduction in 
replacement of buildings. Buildings which would have been torn 
down and replaced with new ones are still being used. This adds 
to the repair problem at present. Instead of the normal amount of 
repairs we have this additional group of obsolete buildings to keep 
in repair for the duration. 

Thus we have two kinds or classes of repair work. One would 
come under the head of patching and the other would be classed 
as restoration, or putting the building back in as good condition 
as it was when new. 

Before deciding whether to patch or whether to restore a build- 
ing, we must consider several factors. Is the building one that fills 
the need or can be made to fill the need of the farm now and in 
the future? Is the building the proper size and has it the proper 
interior arrangement? Is it located to facilitate field work as well 
as work about the farmstead? Is the building in sufficiently good 
mechanical condition to warrant spending money on it? The frame 
work and the principal parts must have some potential value to 
justify a program of restoration. Will postponing repair result in 
damage to the building? Will it create a dangerous condition for 
workers or for livestock? Will it result in improper environment 
for livestock causing loss through reduced efficiency from disease 
and exposure? Will lack of repair result in damage to feed stored 
in the building? Feed becomes food and it must not be allowed 
to deteriorate, especially after it is placed in storage. Will the lack 
of repair make chore operations more difficult or more hazardous? 
At the present time the family is called upon to do a great deal 
of the chore work because the men are needed for the work on 
major enterprises. Buildings, gates, and fences in good repair make 
it possible for the children and the womenfolk to do a larger part 
of the chores than is the case where gates and doors are difficult 
to handle and require a man’s strength to operate them. 

The farmer’s answer to these questions will determine whether 
he will leave his buildings as they are, follow a program of patch- 
ing, or go in for a complete restoration of them. When he has 
decided to repair a building he should give some consideration to 
the conditions that caused the previous failure and see to it that 
the same conditions, if possible, do not hold after the repair has 
been made. In a great many instances the lack of care of roof and 
yard drainage is the cause back of many foundation, sill, and fram- 
ing failures. Repair of gutters, down spouts, or the installation of 
tile drains or surface gutters of concrete may be essential to pro- 
tect his investment in the building. In addition to this the drains 


This paper was presented at the fall meeting of the American So- 
ciety of Agricultural Engineers at Chicago, Ill., December, 1943, as a 
contribution of the Farm Structures Division. 


J. C. Wootey is head, agricultural engineering department, Univer- 
sity of Missouri. 
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may serve another purpose, namely, to keep feed yards in better 
condition for livestock and for chore operations. 

It may be that mechanical damage has been the cause of pre- 
vious failures. Poor nailing is one cause of rapid deterioration of 
siding. If nails are driven in, to the point where wood is bruised 
around the nail, early failure is sure to result. Therefore, good 
quality of workmanship pays dividends in making repairs as well 
as in new construction. Damage to siding often comes from ‘ive. 
stock, single-trees of farm wagons, or hubs of wagon or tractor 
wheels. Some arrangement should be made, by flaring the founda. 
tions or building concrete barriers, to keep wagons and other im. 
plements from getting too close to the siding on cribs or barns. 
Many times buildings are damaged when elevators are inserted into 
doors or when the straw stacker on the threshing machine is placed 
in or pulled away from the barn. Contractors who come to the 
farm to shell corn many times tear off the side of a crib, the main 
thought being to get the shelling job done and on to the next one. 
This kind of damage can be avoided by preparing ahead of time 
for such work. 

Inferior design is often a factor. For example, it usually re- 
quires two sets of barn doors to wear out a barn. The doors stand 
open a great deal of the time. The inside of the doors is not de- 
signed to shed rain and they absorb moisture and are then exposed 
to wind and sunshine. The hardware is not often properly painted 
when it is installed and rusts from the under side as well as from 
the outer. Poor ventilation causes rapid depreciation in many build- 
ings. Hog houses and poultry houses especially are often covered 
with frost on the inside in cold weather due to lack of insulation 
and ventilation. Such a condition if allowed to prevail for any 
length of time will cause rotting of the sheeting and rafters, and 
much earlier failure of the building will result than would other- 
wise. A building that requires early repairs due to such conditions 
should certainly be insulated and ventilated when repaired, not 
only for the sake of the building but also for the livestock housed 
in it. High depreciation in concrete work comes, a great many 
times, from the use of dirty materials, by using a too lean mixture, 
and by lack of reinforcement at points where it is most essential. 
Reinforcing around the corners and near the top of foundation 
walls will prevent a great many failures. Inadequate depth and 
width of footings come in for a share in foundation failures. 
Horizontal siding on high sidewalls usually fails rather early be- 
cause blowing rains force the water between the boards and inside 
the building. This causes not only early failure of siding but of 
the framing as well. Vertical siding on these high walls sheds the 
water to much better advantage and depreciation rates are less on 
a building so constructed. All these points are of course very im- 
portant in the design of a new structure and should receive some 
consideration in the repair work, especially if it comes under the 
class of restoration. 

I realize that these statements in regard to the necessity for and 
desirability of repairing farm buildings and the methods of carty- 
ing out the process are not news to the members of the A.S.AE. 
Farm Structures Division. This is the group that has the know 
how to be of service to the fighter on the food front — the farmer. 

Now let us look into some of the ways and means «t ouf 
disposal for rendering this service. Before we start on a program 
for the repair of farm buildings we would do well to muke a 
thorough study, set up our objectives, and plan our activities on a 
realistic basis. This study should start on the farm, with the farm- 
er, because this is the place where the work will be done and the 
farmer is the individual who will plan and perhaps do the job. In 
many cases the farmer will need to be motivated in this program. 
He may be too close to the problem to see it. The need for repait 
on a barn develops slowly. He is in such close contact with his 
buildings that he may not realize that the program is for him. 

His interest can probably best be secured through the press by 
use of a series of news stories, and here is where we should start 
our program of cooperation. (Continued on page 92) 
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Wartime Repair of Farm Structures 


By Charles A. Matthews 


HILE the farm machinery repair program that has been 

\ / so successfully carried on during the last year or two is 

necessary and thoroughly commendable, we should be 

derelict in our duty as agricultural engineers if we failed to recog- 

nize that there is an equal necessity for a similar program for the 

repair of farm structures. That is, we have the same opportunity 

and responsibility to do a job in wartime maintenance and repair 

of farm buildings that is of equal importance to the job that has 
been done in the repair of farm machinery. 


After all, farm people constituting as they do the second line 
of defense must be comfortably housed; huge crops must be safely 
stored to prevent spoilage, and livestock raised through the expen- 
diture of much time, effort and money must be protected from the 
elements. All these things are vitally necessary in order to conserve 
successfully crops produced as a wartime measure. 


Essential repairs of buildings cannot wait until the war is over; 
they are a definite part of the battle of farm production. I desire 
to make it clear that I do not advocate a wholesale, comprehensive 
farm structures repair program, but only essential repairs; and by 
that I mean those repairs which will enable farm structures to give 
sate, adequate, and necessary shelter to farm people, their crops, 
their machinery and their livestock, and that will prevent dan- 
gerous depreciation or even complete collapse of these structures. 

During the past two years, in carrying on work incidental to 
a comprehensive roofing survey in a number of states, 1 have ob- 
served farm buildings very closely, and I am impressed with the 
urgency of the need for farm building repair. In the six states of 
Ohio, Indiana, Michigan, Wisconsin, Missouri and Oklahoma the 
buildings on 1,400 farms were carefully examined; data was taken 
on the condition of the roofing on all buildings. Thirty per cent 
of the metal roofing was found to be very rusty and would rapidly 
deteriorate if paint was not immediately applied. Likewise 30 per 
cent of all wood shingle roofs needed immediate replacement, as 
did 17 per cent of rolled roofing and 21 per cent of asphalt shin- 
gle roofs. In hundreds of buildings, foundations were disintegrat- 
ing, sills were crumbling, rafters were cracked and sagging, stud- 
ding was rotted, and floors had broken 
through. 

Such conditions demand immediate at- 
tention; rot and rust are taking their toll 
every day; these building materials have 
served their life and will no longer serve 
in the battle of production. They must be 
renewed — NOW. 

When visiting the agricultural engineers 
of the University of Missouri last February 
(1943), the seriousness of the farm struc- 
tures situation was discussed, with the idea 
of developing some practical solution of 
the problem. It was decided the first thing 
needed was to make a survey which would 
provide definite data upon which to base a 
tepair program. Twenty counties were se- 
lected in which to make general observa- 
tions and in two counties, Cole and Pike, 
which are fairly representative of the twen- 
ty, specific and detailed observations were 
made. The county agents in these two coun- 
ties were consulted and their recommenda- 
tions followed in regard to the choice of 
farm locations so that we would get a fair 
sample of the farm buildings, good and 
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A farm building repair program gets under way 


ASSOCIATE A.S.A.E. 


poor. They accompanied us in the preliminary inspections and 
helped obtain the complete and enthusiastic cooperation of the 
farmers themselves. In each of the two counties the buildings on 
twenty farms were completely and carefully inspected. 

Observations were made of foundations, sidewalls and roofing. 
The need of paint both for the buildings themselves and for the 
roofs was carefully noted. Here is a brief summary of the data* 
obtained on the repairs needed, expressed in percentages: 


Other 
Houses Barns buildings 
Foundations crumbling 17 25 20 
Framing rotted or broken 3 11 11 
Siding in bad condition 17 37 22 
Buildings beyond repair 3 14 16 
Buildings never painted 5 34 50 
Buildings needing paint 53 65 55 
Average years since painted 5 8.5 7 


Because I was particularly interested in the condition of metal 
roofing I collected and summarized data pertaining to 330 build- 
ings which were included in the detailed survey in Cole and Pike 
Counties and on 3,874 buildings in the general survey made in the 


20 counties. The condition of the metal roofing on these buildings 
is summarized in the following table: 


Detailed General 
survey of survey of 
2 counties 20 counties 
(330 buildings) (3874 buildings) 
Per cent having metal roofing 71 57 
Per cent of roofing now rusty 60 70 
Per cent of roofs not painted 79 81 
Average time of failure of 
roofing paints 2.5 years 2.5 years 
Per cent of roofs needing renailing 52 50 
Per cent of roofs not grounded 94 98 


With this data in hand it was decided that a program of build- 
ing repair was urgently needed. It was further decided that the 
program should be carried out as part of the activities of the agri- 
cultural extension engineers. The 20 counties originally surveyed 
were included in the arrangements for a program which would be 


in the nature of a test program, to be carried on during the present 
year. 


The American Zinc Institute offered its 
cooperation in the way of personnel assis- 
tance and in the supply of materials which 
could be used in demonstrations of proper 
roofing repair. 

Each of the county agents in the 20 
counties was called upon, the problem pre- 
sented to him, and his cooperation and sug- 
gestions for its solution sought. It is signi- 
ficant that every one of these agents, after 
going over the data and associating it with 
their own observations in their own coun- 
ties, agreed that it was an important prob- 
lem deserving immediate and careful atten- 
tion. All requested demonstration materials 
for use in farmer meetings to show the 
basic facts. They asked for copies of our 
data as well as printed material which could 
be distributed to give definite information 
about suitable repair materials and_ best 
practices in using them. 

Without calling special meetings for 
this purpose alone the county agents are 
putting on roofing repair demonstrations at 
various meetings in their counties. They 
tell farmers about the results of the survey 
and add data from their own observations. 
They explain the right methods of renailing 
loose roofing material, how to use sheet 
metal screws to close gaps, and how to use 


*Data supplied by Ralph Ricketts, extension 
agricultural engineer, University of Missouri. 
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asbestos wicking as gaskets in 
laps to stop roof leaks. They 
explain the desirability of steel 
brushing to eliminate the loose 
rust and thus provide for better 
adherence of the paint and more 
uniform and greater coverage. 
They emphasize the necessity of 
using proper paints for the pur- 
pose. With the use of a small 
building model they demonstrate 
how metal roofs can be eco- 
nomically grounded and _ thus 
made completely safe against 
danger from lightning. They 
also demonstrate the proper 
method of applying galvanized 
sheets that are salvaged from 
obsolete buildings. 

This program, which is merely a preliminary test program to 
give valuable suggestions in developing a larger and more general 
program, is now being organized. It is planned to cooperate with 
the county agents in one or more actual farm demonstrations in 
each county. The county agent will select the farmstead and the 
particular building and will make all advance arrangements, includ- 
ing the necessary announcements and publicity. At these demon- 
strations we will work with the cooperating farmer in actually doing 
the same things the agent has already shown in his demonstrating at 
meetings. News stories will carry the influence of this demonstration 
program over the entire county and state. The final record of ac- 
complishment with this program will be provided by each agent 
in his final report at the close of the year. Just how far reaching 
will be the effect of the demonstration work is of course yet a 
question. But if the interest of the county agents and the farmers 
themselves, who already know something about the program, is any 
criterion we feel confident that a great many galvanized roofs will 
be rehabilitated before the end of the year. 


In any farm community almost are to be found buildings in a condition 
similar to this one 
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While I have emphasized 
the part which our organization 
has played and expects to play 
in this program, I should like 
to make it clear that the pro- 
gram is not at all exclusively a 
roofing repair program. It is 
the intention of the Missouri 
extension agricultural enginecrs 
to cover other phases of farm 
building repair in much the 
same way, perhaps not in quite 
so much detail but neverthelcss 
making use of actual farm de- 
monstration methods. As an cx- 
ample, a representative of the 
Portland Cement Association co- 
operated during part of the 
time when our detailed survey was being made, and his or- 
ganization is planning to cooperate in farm demonstrations rela- 
tive to foundation repairs, concrete floors in poultry houses and 
dairy barns, and similar rehabilitation work. It is entirely pos- 
sible that other organizations, such as lumbermen’s groups, paint 
manufacturers and insulation companies would readily respond 
to similar proposals. 

This method of dealing with wartime problems of essential 
maintenance of farm structures coordinates the activities of agricul- 
tural engineering staffs, the extension organizations and the forces 
of organized industry, along with the farmer himself, for success- 
ful prosecution of the job. It makes the job interesting, even ex- 
citing, and it stresses its real importance. In my judgment it is a 
sensible and practical program that will succeed in contributing 
something definite and worth while toward the solution of the farm 
building repair problem in Missouri. At the same time it is of 
definite educational value and provides inspiration for others to 
go and do likewise. 


The Farm Building Repair Program 


(Continued from page 90) 


Practically every land-gfant college has an avricultural editor. Every 
company or trade association has its publicity department. If we 
at the colleges will give the editor the facts on any subject, he will 
make a news story out of them for us. In fact, if you will submit 
yourself for an interview, he will get the story with a minimum 
of effort on your part —and not one story but a series of stories 
planned with our objective in mind. 


First, we should have one or two stories connecting our pro- 
gram to that of food production. Stress the fact that buildings are 
a part of the farmers’ tools of production. If they are in good 
working condition they save his time and energy, they save feed, 
they furnish a better environment for animals, and therefore, help 
to get more to the market and in better condition. 


Our second series of stories should stress the economics of the 
repair program. Repairs reduce depreciation more than they cost. 
They increase the efficiency of the farmer's production plant and 
in addition give him much in satisfaction. 

The third series should be illustrated as much as possible and 
should show common failures and the methods of making the re- 
pairs. This is the series that will help the farmer to see his own 
problems and a suggested solution. 

The fourth series should show before-and-after cases if possible. 
These are convincing and help to keep the program going. 

The agricultural editor will supply the county agricultural agents 
with the stories ready for their use locally. I have already taken 
for granted the fact that the county agent will be interested in the 
program as will also the vocational agriculture teachers. They will 
be able to use charts, slides, film strips, bulletins, and booklets that 
are concerned with materials, construction, and repair. The farm 
building specialist at the state college is best prepared to supply 
these helps. This is an effective field for some leadership training. 
A conference with this group in each county or region and perhaps 


assistance with a meeting or two will probably be necessary. 


There are two other groups that should be contacted. The lum- 
ber dealers and the country carpenters. These two groups have a 
great deal of influence with the farmer. They are his consultants 
on building problems. In Missouri we are supplying all lumber 
dealers with our catalogue of plans and with other bulletins re- 
lating to construction or practices influencing it. Through the co- 
operation of the Portland Cement Association we have been able 
to supply 650 country carpenters with what we call a handbook. 
This is a compilation of bulletins with a subject matter index to 
enable them to find the information they need. These are bound 
so that additions may be made as new bulletins are issued. 


Our farm building repair bulletin (No. 279) has been sent to 
a selected list of farmers and of course to all cooperators, with a 
supply for distribution to county agents and vo-ag teachers. Check 
sheets are being sent to county agents and vo-ag teachers for dis- 
tribution. Repair booklets published by manufacturers of building 
materials have been distributed through lumber dealers and will 
add to the information supplied to the farmer. We now have from 
500 to 1000 people working on our program. These people will 
all help us because it is to their interest to do so. The publicity 
man is always looking for news; the county agents and vo-ag ‘¢a- 
chers will be able to increase their service to the people, the lumber 
dealers will make sales and cultivate the farmers’ good will, and 
the carpenters will secure employment. If you want a cooperaior, 
enlist one who will benefit by the cooperation and you will be 
sure of his interest and help. 

We have set up a large program. Let us go back and see just 
what we are going to expect each cooperator to do. 

First, the farm building specialist is to furnish facts to the 
publicity men and encourage them to keep the program in the news. 
He is to supply charts, slides, bulletins, (Continued on page 93) 
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Postwar Plans for Soil and Water Conservation 
By M. L. Nichols 


FELLOW A.S.A.E. 


have been working on the development of plans for postwar 

agriculture. This work has been under the general direction 
of Dr. Howard R. Tolley, chief of the Bureau of Agricultural Eco- 
nomics and Mr. R. C. Smith. While these plans are far from 
complete, outlines and suggestive material have been drafted for 
important phases of the agricultural field and many groups and 
individuals are giving considerable thought to programs for the 
readjustment from a war economy to peacetime conditions. 


F= some time agencies of the U. S. Department of Agriculture 


in general, the industrial conversion from the manufacture of 
munitions and supplies to peacetime industries and the returning 
of many millions of soldiers to civilian life will require careful 
planning and organization to avoid serious disruption of the na- 
tional economy. While it seems to be generally agreed that private 
enterprise will in all probability be able to “retool” to peacetime 
operations quickly and avoid large unemployment problems, never- 
theless the government has a responsibility to have prepared plans 
for the gainful employment of workers should there be need for 
this type of labor outlet. If such is the case, it is necessary that 
such plans be carefully made so that efforts along this line are 
directed towards real needs and organized to avoid unnecessary 
expenditures or extravagance. 

In the field of agriculture, it would seem that the agricultural 
engineer should have a very real responsibility. If he is to meet 
this responsibility, he must start planning now since no one knows 
when the war will be over, and those who are in the best position 
to know appear to be thinking in terms of months rather than years. 
We have a real basis for planning. We know, for example, that 
the farmer will need large amounts of equipment since replace- 
ments have been almost impossible for a period of years. We know 
that farmers have been unable to construct necessary new buildings 
and repair those they now have. We know that there will be a 
continued demand for foodstuffs, probably at a relatively high price. 
Tentative plans have been made for considerabe development in the 
field of irrigation and a considerable development in the field of 
drainage. We can also expect a very great amount of activity in 
repair and improvement of existing facilities in both of these latter 
fields. 

Another general undertaking which is of far-reaching impor- 
tance in the national economy will be extensive work for flood 
control and water regulation. The agricultural engineer should play 
an important part in this work, particularly in the field of agricul- 
tural hydrology. The Soil Conservation Service has set up coopera- 
tive investigations in 24 states to determine the effect of agricultural 
practices on water control and regulation. 


For the sake of general information, I should like to mention 
a few of the items which are considered in the “Topical Outline 
for Planning Land-Resource Conservation and Development” which 
is being used as a general guide by the Department's personnel 
giving attention to postwar programming in the physical resource 
field. The planning applies, in general, to all kinds of land includ- 
ing crop and pasture lands, range lands, and forests. Among other 
things it is provided that the plans should consider (1) the prob- 
lems or objectives of the undertaking and (2) what value these 
undertakings when completed will have for the employment of 
labor to aid in the adjustment. The relative urgency and importance 
of the work, effective timing of the work, and rate of operation 
which will best promote efficient and economical accomplishment 
are important considerations. Other practical considerations which 
must be taken into account are local sentiment and understanding, 
need for further research, availability of suitable labor and equip- 
ment, and the extent to which the execution of the work will require 
adjustment in private ownership or occupancy. It is provided fur- 
ther that the plans must set forth amounts of materials; the labor 
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requirements including supervisory, technical, skilled, and unskilled 
workers; the nature, magnitude, and general location of proposed 
works, and probable benefits. The plans should indicate the extent 
to which any proposed project will be self-liquidating. 

Some of the specific items of a capital improvement nature which 
are being considered for projects are (1) water disposal systems, 
(2) water conserving systems, (3) stock water facilities to promote 
pasture conservation, (4) fencing, (5) preparation of land for 
conservation farming, (6) stream bank improvement, (7) highway 
erosion control systems on secondary roads, (8) rock quarrying 
and processing, (9) sand dune stabilization, (10) intensification of 
suitable conservation practices on crop and pasture land or altera- 
tion of such practices necessary and practicable to bring about a 
greater value for flood retardation or control purposes, (11) im- 
provement of storage for irrigation water, (12) rehabilitation, re- 
pair, or improvement of existing wells and springs and sources of 
water supply, (13) the installation of drainage facilities for irri- 
gated areas including facilities on individual farm units, (14) 
special flood control and runoff retardation structures which can be 
justified on the basis of alleviation of floods on tributaries of main 
streams, (15) prevention of flood and siltation damages by means 
of small dams, dykes, levees, stream bank work, and debris basins 
upstream, (16) land clearing and leveling programs, (17) pro- 
grams of revegetation, (18) noxious plant control such as clearing 
and eradication of mesquite and other brush, (19) fire control, 
(20) the planting of windbreaks and shelterbelts, (21) construc- 
tion of dipping vats, etc. 

It is our understanding that state and local participation and co- 
operation with federal agencies will prevail in the formulation of 
postwar planning in the field of agriculture. Farm organizations 
should and no doubt will cooperate in this work and particularly 
in helping see to it that discussions among farm groups about the 
needs of agriculture take place. Leadership for the overall national 
planning in the Department of Agriculture will be handled through 
the Bureau of Agricultural Economics in cooperation with the other 
groups and agencies. The Association of Land-Grant Colleges and 
Universities is appointing a committee of extension and experiment 
station directors and deans of agriculture to cooperate with the 
planning on a national level. The state planning will probably be 
handled by agencies within the states and in practically all cases 
the land-grant college group will play an important part in taking 
the leadership in the state planning, assisted by other state agencies, 
farmer groups, and federal agency personnel. As yet we do not 
know what action will be taken by Congress for the federal part 
of the program beyond what may be accomplished from existing 
appropriations, but it is anticipated there will be some program 
of this nature with probably some similar action by state and local 
agencies. 


The Farm Building Repair Program 
(Continued from page 92) 


check sheets, etc., to county agents and vo-ag teachers and give 
them guidance and encouragement. Whenever necessary, he is to 
hold conferences with them and assist in meetings to get them 
started. He is to supply lumber dealers and carpenters with plans 
and information on construction. He is to encourage county agents 
and vo-ag teachers to help keep a record of repair jobs completed. 
A summary of these at the end of the year gives a measure of the 
effectiveness of the program and adds stimulus to future work. 

The county agents and vo-ag teachers are to localize the news 
stories as much as possible, hold meetings, give demonstrations, 
etc., in different communities. Lumber dealers and carpenters are to 
consult with interested farmers on repair and remodeling problems. 

The final goal is efficient service from farm buildings. With a 
working organization similar to that described functioning in each 
state, our goal will be reached and we will have made our contri- 
bution not only to the war effort but also to the pressing peacetime 
needs beginning to appear on the horizon. 
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Germicidal and Heat Lamps for Poultry 


By Lawrence C. Porter 


AGRICULTURAL ENGINEERING for March 1944 


FELLOW A.S.A.E. 


well as manufacturers are now making plans for postwar 
activity, the following suggestions are offered for a line of 
research that might have far-reaching benefits in the poultry industry. 

In spite of the best medical practice in hospitals, disease still 
is transmitted from one patient to another, even sometimes in epi- 
demic magnitude. Of much more frequent occurence are epidemics 
of measles, mumps, streptococcic sore throat, chicken pox, colds, 
and influenza in schools where sanitation is not as thorough as in 
hospital practice. 

Medical research has established beyond a doubt the fact that 
such diseases are often transmitted from one person to another by 
means of air-carried germs. It has long been recognized that if 
some means were available for economically disinfecting large 
volumes of air, as we now chlorinate water and pasteurize milk, 
it would go a long way toward the control of the spread of disease. 
The introduction of the germicidal lamp which emits relatively 
large amounts of shortwave ultraviolet radiation made practical 
the killing of air-carried bacteria on a large scale. 

During the past five years extensive and thorough research on 
the use of such lamps has been conducted under competent medi- 
cal supervision. Following the research work many practical in- 
stallations of germicidal lamps have been made in_ hospitals, 
schools, army and navy barracks, and even in offices and homes. 
Today there are thousands of lamps in use, and equipment is availa- 
ble which is approved by the American Medical Association. 

There is every reason to believe that the use of germicidal 
lamps in poultries would control the spread of respiratory diseases 
among chickens as it does among human beings. The methods of 
application, however, have yet to be worked out as conditions in 
poultry houses are quite different from those in human habitations. 

In general, germicidal lamps are applied in hospitals and bar- 
racks in two ways. One is to mount them on the walls and under 
beds to irradiate the upper and lower portions of a room without 
having any of the germicidal radiation fall directly on the occupants. 
Air currents—either natural, convection, or forced — are depended 
upon to circulate the germ-laden air from the unirradiated areas 
of the room into the irradiated portions where the ultraviolet kills 
the germs. In schools the lamps are used in sidewall fixtures. 

The reason that radiation is kept off the occupants is that if 
it falls on bare eyes it causes conjunctivitis, and on bare skin, 
erythema or sunburn. 

Another method of applying lamps is to put them in the air 
ducts of air-conditioning systems. This method is not so effective 
nor so efficient as the former; nevertheless a single 30-w lamp so 
used will disinfect from 500 to 600 cu ft of air per minute passing 
over the tube. Sometimes a combination of the two methods is 
used. Germicidal lamps could be used in the air ducts of incuba- 
tors and in forced draft brooders. 

A surprisingly small number of lamps will do an excellent job. 
For example, a single 30-w lamp will free 4,000 cu ft of air of 
germs to the same extent that 100 changes of air per hour would do. 

Chickens’ eyes, as well as those of human beings, are suscepti- 
ble to soreness caused by shortwave ultraviolet. On the other 
hand, there seems to be evidence that a certain amount of such 
radiation can be tolerated. There is some evidence also that the 
radiation falling on the birds’ legs will produce vitamin D, even 
to such an extent as to make up for an absence of all sources of 
vitamin D, such as cod liver oil, in the feed. 

One method of applying the lamps that might be quite effective 
and at the same time protect the eyes of the birds and their 
attendants alike is to mount the tubes under feeders, waterers, 
roosts, or nests, with a baffle beneath the lamps to confine their 
radiation to a relatively narrow zone above the heads of birds on 
the floor but below the eyes of those on roosts or in nests (Fig. 1). 


O: THE assumption that agricultural experiment stations as 


Article prepared especially for AGRICULTURAL ENGINEERING. 


L. C. Porter is illuminating engineer, Nela Park Engineering Divi- 
sion, General Electric Co. 


Careful laboratory research is needed to determine (1) what 
intensity of germicidal radiation and how long an exposure chick- 
ens can tolerate without injury to their eyes; (2) how much 
radiation is necessary to supply birds with an adequate amount of 
vitamin D, (a) as the entire source of it and (b) to supplement 
that received in the feed; (3) whether or not the radiation reduces 
the mortality from any of the air-borne poultry diseases. 

After these facts are established the most practical means of 
applying this radiation to poultry must be worked out. One very 
serious difficulty is that of dust. Obviously trough type wall fix. 
tures similar to those used in schools and hospitals would not be 
practical in dusty poultries. 

There have been apparently successful poultry installations 
using bare lamps mounted close to the ceiling in the poultry house 
that have not bothered the eyes of the birds and are claimed to 
have resulted in remarkable reductions of mortality and_ faster 
growth of young birds. 

After adequate laboratory research and development of practical 
installation methods the next step should be some rather large-scale 
installations in half of a large poultry plant where all conditions 
except the use of lamps would be identical in each half of the 
plant. Accurate records should be kept for each half of such 


things as mortality, rate of growth, egg production, etc., and com- 
parisons made of the costs of installation and operation versus 
savings in elimination of sources of vitamin D in the feed, losses 
due to mortality, lower egg production, etc. 


Fig. 1 (Left) This view shows one method of applying germicidal 


lamps e Fig. 2 (Right) A heat lamp hung over the feeder outside a 
brooder 


Another thing that has been tried out and found quite effective 
is to hang a 250-w R-40 heat lamp over the feeders just outside 
of baby chick brooders (Fig. 2). The lamp is usually suspended 
at such a height (2 to 3ft) as to just nicely cover the feeding 
area. The light from the lamps helps coax the chicks out from 
under the brooder and keeps them warm while eating, thus avoid- 
ing the shock of coming out of a brooder at 90 deg onto a cold 
floor and into air that may be anything from 60 deg down. Reports 
on this supplemental heating indicate not only reduced mortality 
but also about two weeks earlier maturity. 


When RS sunlamps again become available they would be still 
better than heat lamps because in addition to the heat they would 
furnish the chicks with an adequate dosage of ultraviolet. 


The Value of Farm Buildings 


HE war, particularly the food production program, has focused 
attention to the need and value of farm buildings as has never 
been the case heretofore. The need was felt primarily because of 
insufficient shelter for the increasing numbers of farm animals and 
lack of suitable storage space for farm crops, resulting in much loss. 


A tremendous loss is being sustained by farmers because struc- 
tures do not meet standard sanitary requirements to safeguard the 
health of the animals and to protect farm products from deterio- 
rating or becoming worthless before reaching the market. Then 
too there is the further loss on account of the inefficiencies in the 
planning of the related buildings which results in much loss of 
precious time. Many farm improvements like paved feeding floors 
for hogs and cattle more than repay their cost with each year's use 
through feed saved, greater poundage of beef and pork produced, 
improved health of the animals, and the saving of labor for the 
farmer. It is in times like these that the value of farm improve- 
ments as a means of producing and conserving food is realized. 
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Another Answer to 


To THE EpITor: 


OR some time I have wondered if an answer to “Plowman’s 
F Folly” would be forthcoming, and I am genuinely impressed 
with the conclusions and summary of results in .e article entitled 
“Present Status of the Plow as a Tillage Implement’? by Norton, 
Collins and Browning, in AGRICULTURAL ENGINEERING for January. 


Because of the reduced cost of seedbed preparation, many of 
the operators on this irrigated project of 20,000 acres have re- 
sorted to surface tillage preparation for both grain and corn which 
are of prime importance in winning the war. 


Results in yields in contrast to plowed land have been very 
unsutisfactory in most cases and considerable irrigation water wast- 
ed by surface runoff through inattention to water spreading on a 
compact seedbed incapable of absorbing water freely. Many other 
factors naturally affect yields and cost of production under local 
conditions; however, years of practical experience under these same 
conditions indicate that the net returns from plowed land is con- 
sisteatly greater than from surface-tillage preparation. 


Character and depth of soils or differences in soil types in- 
fluence profoundly the selection of tillage implements. As a mem- 
ber of the Colorado state AAA committee I have failed to find one 
single county agent in the “Plains Area’ portion of this state who 
would recommend the excessive use of the one-way disk plow as 
a soil conserving operation. While this type of plow, closely re- 
lated to a surface-tillage machine, is classed as a semisurface tillage 
implement, excessive soil losses followed its use in wind-hazard 
areas during “black blizzard’ days, because of its misuse in con- 
tinually pulverizing the dry soil. 

The moldboard plow, as we know it, is the basic tool of the 
farm and can be said to be the foundation of civilization. Down 
through the years we strive to accomplish the following results 
with it: (1) Obtain a deep seedbed of good texture, (2) create a 
mellow soil for the seed, (3) add more humus to the soil by cover- 
ing trash, crop residue and other forms of fertilizer, (4) destroy 
and prevent weeds, (5) leave the soil in such condition that air 
will circulate freely, (6) leave the soil in such conaition as to 
receive and retain moisture from rain and irrigation water, (7) 
destroy insects as well as their eggs, larvae, breeding places, (8) 
incorporate organic matter into the soil to resist erosion and to pro- 
vide a surface mulch for conserving moisture, (9) prevent washing 
of soil through plowing on the contour (five inches of such soil 
will readily absorb an inch of rainfall), and (10) increase the 
cohesion of the soil by increasing its water content by increasing 
the amount of humus which it contains and controlling its rough- 
ness for the prevention of wind and water erosion. 

Remembering that the transporting power of running water 
varies as the sixth power of its velocity, or that doubling its velo- 
city increases its carrying power sixty-four times and trebling its 
velocity increases its carrying power 729 times, it would seem ne- 
cessary to keep enough organic matter plowed into the soil to 
effect a condition that binds the soil particles into granules which 
tend to make the soil more porous thus increasing its porosity for 
water absorption and thus lessening its washing or erosion. 

A thorough job of seedbed preparation results as a rule in 
economy in cultivation. By good methods of plowing and seedbed 
preparation the growth of the seed is rendered more certain and 
more uniform, yields are increased, and the cost of later cultiva- 
tions and loss of soil moisture may be greatly reduced. 

Farm managers and farm operators in the arid areas generally 
do not discredit the use of surface tillage, or the maintenance of a 
surface mulch in the production of certain crops, but they do con- 
sistently oppose any discredit of the plow and plowing as a neces- 


sary, efficient, and most useful farm implement and agricultural 
operation. 


Methods of cultivation vary under different climatic and soil 
conditions, as well as under different cropping systems. The losses 
of nitrates from soils are considered greatest from wheat harvest 
to spring plowing and least during the summer months. This tea- 
ches a most important principle, namely, that ground should be 
kept in some crop as much of the time as possible especially during 


“Plowman’s Folly” 


the fall and winter. Corn land should never be left fallow through 
the winter. The same is true of tomato and truck crop land. 


Following through a system of surface tillage is practical in 
certain areas of the arid region on non-irrigated land. Three rea- 
sons are given for this system: (1) To conserve moisture, (2) to 
eradicate weeds and conserve plant food, and (3) to condition the 
soil for production of satisfactory crops. Mulching, disking in the 
fall, early surface cultivation, summer fallowing and winter tillage 
—all have a proper place according to farming methods, climatic 
conditions, and type of crop. 

Plowing properly done according to season and with a proper 
soil condition and a soil filled with humus has the following ad- 
vantages: (1) It provides more food because it increases chemical 
action and multiplies bacterial life in a larger body of soil. (2) It 
stores more moisture and looses its moisture with less rapidity on 
account of its cooler lower strata and abundant humus. (3) It in- 
creases the number of roots the plants will throw out. (4) It al- 
lows plants to root deeper and find a more permanent moisture. 
(5) It replaces terracing to the extent that heavy rainfall will be 
largely absorbed. (6) Plowing under organic matter enables the 
soil to store more moisture, increases its temperature, makes it 
more porous, furnishes plant food, stimulates chemical action, and 
fosters bacterial life. And remembering that an average soil will 
sustain an inch of water per foot in depth for the use of growing 
crops, we highly recommend the continued use of the plow. 


The subject ““Plowman’s Folly’ is most certainly an interesting 
one and worthy of serious consideration and discussion by agricul- 
tural engineers, Extension Service workers, and farmers. 

Cuas. E. WHITE 


Resident manager, Beaver Park Co. 
Penrose, Fremont Co., Colo. 


Dairy Cow Housing Under Study 


(Continued from page 89) 


(a) Milking stalls at least 3 ft 9 in wide for large cows. 

(b) Enough stalls to allow for not more than 5 cows per 
stall each hour during milking and feeding of concen- 
trates; 12 min is about the minimum time for the cow 
to come in, eat grain, be milked, and go out. 

(c) Insulation, heat, and ventilation are needed. 

(d) Running water, floor drain, sediment trap, and waste 
disposal are a necessary part of the milking parlor or 
milking room. 

8 Milk of high quality can be produced in the pen barn milk- 
ing parlor as it is clean and free from bad odors. Morning milk- 
ing in the stall barn is usually done over a gutter filled with 
manure. 

9 In planning or designing a stall barn the addition of more 
cow pens for the average barn would seem to prove to be a profi- 
table investment. The health of cows confined to stanchions can 
be protected if they can be placed in a pen at the first signs of 
joint injury, loss of appetite or other trouble where freedom of 
movement might help. These pens can have a cow in them at all 


times so each pen will at least take the place of one stanchion or 
stall. 


Bring in the Bankers 
(Continued from page 78) 


As agricultural engineers we can no more offer detailed 
advice to bankers than they can compute terrace dimen- 
sions. But they have so much to gain from soundly engi- 
neered farming in their communities, and we have so much 
to gain from the wise cooperation of bankers in fostering 
the adoption of advances which we develop, that we may 
well cultivate closer relationships. This always is true, but 
applies with special force to the impending period of farm 
re-equipment and change-over to conservation methods. 
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lem with broiler and fryer producers. Heat up the BILLO- 
TINE, snip-burn off upper beak tips’, says W. E. Newlon, 
University of California poultry extension specialist, as reported 
by D. M. Rutherford. 

Bill Newlon has been a disciple of debeaking since the Uni- 
versity of California discovered the practice in the extreme southern 
part of California. Dr. J. R. Beach, Dr. W. R. Hinshaw, and 
others active in the University extension system appeared favorably 
impressed by the results of debeaking and a state bulletin on this 
subject may be forthcoming. The need for a cure of “cannibalism” 
is much greater than the average person realizes, and unfortunately 
the best birds — the good layers — are the first to die. Not infre- 
quently losses from picking make a sad failure out of what would 
otherwise be a successful farm project. 

San Diego County (California) was apparently the birthplace 
of debeaking or beak cauterizing on a commercial scale. The prac- 
tice of consistent beak burning evidently was started four or five 
years ago by T. E. Wolfe. Other poultrymen noticed his results 
and also adopted the system. This provided groundwork in the way 
of field research tests, for Bill Heidl of the San Diego Cooperative 
Poultry Association. Mr. Heidl took note of the fact that birds 
from ranches where beak burning was practiced were consistently 
of better quality when marketed than were birds from other ranches. 
He saw that picking was eliminated 100 per cent and that bird 
nervousness was greatly reduced. The results were so consistently 
favorable that Mr. Heid] encouraged other poultrymen to debeak. 
Bernarr Hall of the San Diego County farm advisor’s office became 
interested and also conducted some experiments. A large number 
of poultrymen are now debeaking throughout the country. Every 
one trying this method has been enthusiastic about the results, 
which are more than a simple and absolute cure for cannibalism. Ad- 
ditional advantages have been reported by a number of poultrymen. 

A saving in feed or a greater gain in weight per bird from the 
same amount of feed results. The County Agent's office reports that 
the average increase in weight is around 10 or 15 per cent. C. T. 
Moyle states that his increase in bird weight was 20 per cent on 
the same amount of feed. These reports are quite accurate because 
the operators were on a consistent program and some of them 
also conducted check pens. 


Pier wis pulling, tail-vent-toe picking are no longer a prob- 


WASTAGE REDUCED AND UTILIZATION INCREASED 


The reason for a saving in feed is two-fold. First, the bird is 
not able to bill the mash out of the hopper. In other words, the 
wastage of feed is largely reduced. The second reason is increased 
utilization of the mash. The bird no longer is able to confine its 
diet to those bits of feed which it prefers. The fowl is forced to 
take the mash as it comes, thereby getting the beneficial parts which 
are ordinarily avoided. 

The reduction in bird nervousness is an advantage worth men- 
tioning. Birds flying against fences, or throwing a fit in cages 
whenever a change in surroundings occurs, is not a healthy nor a 
desirable condition. It is remarkable how nervousness is reduced 
and, in some cases, completely eliminated by debeaking. Evidently 
bird nervousness is based on the fear of picking or fighting. De- 
beaked birds can not pick or fight, and the removal of the fear of 
this constant threat causes each bird to feel secure in its surroundings. 

Uniform bird quality has been mentioned as an advantage of 
debeaking. The reason for this result is undoubtedly due to giving 
birds a more equal chance at the feeders. Bullies can not hog the 
feed, and timid birds are given a fair chance to get their share of 
food. The elimination of feather pulling and bare backs is a factor 
in uniform bird quality also. The presence of bare backs in a flock 
proves the existence of picking, although cannibalism has not yet 
developed. Also, a bird with a crop partially filled with feathers 
does not have the same chance for growth as does the bird whose 
entire crop capacity is utilized for food. 


Article prepared especially for AGRICULTURAL ENGINEERING. 
Jim LYON is manager, Lyon Rural Electric Company. 


Debeaking Poultry 


By Jim Lyon 


MEMBER A.S.A.E. 
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As a cure for egg-eating hens, debeaking is a remedy which is 
simple, quick, and in most cases permanent because the hen loses 
the habit. After being debeaked attempts of the hen to break the 
egg are unsuccessful. 

The foregoing paragraphs deal with the results of debeaking as 
far as management of the flock is concerned. The operation of de- 
beaking (with suitable equipment) is easy and in itself has certain 
advantages. From 150 to 400 birds per hour can be debeaked with 
well-designed equipment, and anyone with a little practice can do 
the job. 

Debeaking is also harmless. Correctly debeaked birds are eating 
soon after treatment. I have seen birds start eating within a minute. 
The secret of proper debeaking is to shorten the beak not too fast 
to cause bleeding nor too slow to cause cooking of the bill. The 
latter is unusual but, unless avoided, will prevent the bird from 
eating for a day or two. A correctly debeaked bird quickly learns 
to eat grain and grit, as well as mash, and feeders will be cleaned. 
The bird handles shells and green leaves with a little difficulty, 
and it is best to break or chop these materials at the start. 

Debeaking is simple. Only the upper bill is shortened; the 
lower beak and tongue are left intact. Correctly designed apparatus 
has a water-cooled beak support so that the tongue of the bird will 
not be burned while the upper beak is being cauterized. Attention 
to such details as this may help to account for the fact that layers 
can be debeaked without causing a decrease in egg production. The 
amount to debeak depends to some extent on how long the birds 
are to be kept. It the beak is burned too close to the tip, regrowth 
will be much faster than otherwise. The usual practice is to shorten 
the beak to a point half way between the tip and the nostrils. For 


safe and fast operation, an adjustable guide should be provided on 
the debeaker. 


DEBEAKING MAY CURE PICKING HABIT 

Debeaking is convenient. The time for debeaking is largely a 
matter of convenience. Debeaking birds younger than four weeks 
of age can be done but is not advisable. It puts the second debeak- 
ing operation a little closer, and picking before four weeks of age 
is seldom serious. Most birds are debeaked as they are removed 
from the brooder. A debeaking operation will generally last for 
three months or more. Some poultrymen have debeaked their birds 
so close to the nostrils that no regrowth has occurred. This practice 
is not recommended for beginners in debeaking. Sometimes no 
more debeaking is required because the birds have lost their habit 
of picking and their new bills appear somewhat tender. 

Debeaking is sanitary. Debeaked birds stay more clean. Shiclds 
and similar devices with their problems of labor, cleanliness, or lice 
are unnecessary. 

Debeaking is inexpensive. The average cost of helmets or pick 
guards is 214c¢ each. To protect 2000 birds costs $50.00 plus a 
fair amount of work. These 2000 birds could be debeaked in a 
fraction of the time with a commercial debeaker costing only 
$14.50. In this particular case, there is a cash saving of $35.50 in 
equipment plus a labor saving plus additional advantages of less 
nervousness, less feed wastage, etc. Moreover, the debeaker will 
treat many many more birds. The total cost per bird is a fraction 
of a cent. 

Debeaking can be accomplished with anything from a ‘ne- 
pointed gas torch flame — or a high wattage soldering iron -—to 
a complete machine designed especially for the purpose. The blow 
torch, of course, requires an expert to use it, and it is not necess.irily 
foolproof. The soldering iron is difficult to obtain these days, and 
it should have a wattage of 500 watts for satisfactory operation in 
spite of wind or voltage drop. An iron of this size costs $15.00, 
when it can be purchased. Of course, it is advisable to mount the 
soldering iron in a frame and to provide for a beak support, lever- 
age, etc. As far as I know, there is only one commercial debeaking 
machine on the market. It has all the advantages of safe operation, 
water-cooled beak support, adjustable guide, ample heat with only 
250 watts, high speed and long life. 
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For a LIFELONG FRIENDSHIP... 


-@ When metal or other material must work harmoniously with rubber or synthetic 
rubbers to assure long life, freedom from vibration and frictionless operation in any 
mechanical assembly—be sure that the materials are firmly bonded by one of the many 
processes developed by Ohio Rubber Company. 


ORCO processes for the making of adhesion parts assure satisfactory bonds between 
rubber or synthetic rubbers and steel or other materials. All are the result of many 

years of specialization by an organization that is big enough to 
serve economically the needs of other industries yet painstaking 
enough to strive for perfection in process and in final quality. 


We shall be glad to give you the benefit of our experience on 
any problem involving molded (hard and soft) or extruded 


rubber and synthetic rubber, including adhesion of those materials 
\°] to metallic or other surfaces. 


Rupee “ORCO-OPERATION” costs you nothing—but saves time and 
PXe) money for you. 
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LCT (Landing Craft Tanks) 105 ft. 


LCV(P) (Landing Craft Vehicle Perso 
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nnel) 36 ft. 


AMERICAS FIGHTERS MOVE IN 
_with GM piesets 


N the face of enemy fire these remarkable invasion boats nose in on enemy 
shores and pour out America’s tough fighters and fighting equipment. 


Warn 


They move on split-second orders—must get in and out again by them- 
selves—on the dot, come hell or high water. 


It's the kind of service that calls for utmost reliability and quick response. 


NOT OTT Te Oe 


In these capable craft—from the 36-foot LCV(P) to the big 328-foot LST 
—you find the engines America and our Allies know so well, General 
Motors Diesels. 


ed 


aad 


To these engines are assigned the jobs that call for the greatest de- 
pendability the engine world knows. 


var nts 


ENGINES .. . i5 to 250 H.P. . . DETROIT DIESEL ENGINE DIVISION, Detroit, Mich. 
_ Engines of this series power the LCI and all the smaller landing craft 


é 


eee 


en 


LOCOMOTIVES .......... . . - ELECTRO-MOTIVE DIVISION, La Grange, lil. : 
Engines from this Division propel the giant LST vessels 


DIESEL 
POWER 


ct 


ENGINES . . 150 to 2000 H.P. . . CLEVELAND DIESEL ENGINE DIVISION, Clevelond, Ohio 
More than 40 types of Navy vessels are powered by engines of this Division 
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Agricultural Engineering Digest 


A review of current literature by R. W. TRULLINGER, assistant chief, 

Office of Experiment Stations, U. S. Department of Agriculture. 

Copies of publications reviewed may be procured only from the 
publishers at the address indicated. 


CoTroN GINNING FOR PuRE SEED PRESERVATION, C. A. Ben- 
nett and F. L. Gerdes. U. S. Dept. of Agr. (Washington) Leaflet 
217 (1942). This leaflet points out the means by which the mix- 
ing of seed of different varieties of cotton can be prevented during 
the ginning processes and also the precautions which must be taken 
at any gin to make it suitable for the preservation of seed purity. 
Methods considered practical consist in the use of (1) self-clean- 
ing belts, (2) self-cleaning blowpipe systems, and (3) gravity 
chutes in two-story gins and combinations of (1) and (2). Sys- 
tems now in use for putting these methods into practice comprise 
the following: (1) A horizontal flat seed belt in a smooth trough 
below the stands, delivering either to an inclined belt or to a seed- 
blowing pipe through a vacuum wheel seed feeder. (2) A reversi- 
ble horizontal flat seed belt beneath the stands, operating in one 
direction to deliver gin-run seed and in the other to deliver pure 
seed, each discharging into disposal apparatus by various means. 
(3) Two individual conveyors beneath the stands, gin-run seed 
being handled in the front system and pure seed in the rear one, 
or vice versa, each screw system having its own lifts and deliveries. 
The pure seed system of course is completely accessible for clean- 
ing between runs. (4) In two-story gins gravity chutes with hinged 
covers in front of or below each gin stand, diverting pure seed by 
gravity into funnels, sacks, or belts below. A standard screw con- 
veyor is generally used on gin-run seed. (5) Gravity chutes similar 
to those described above, short enough for single or two-story gins, 
delivering pure seed from each gin stand into a blowpipe by means 
of individual rotating: vacuum-wheel seed feeders. 

It is pointed out that when elevation of cotton seed is necessary, 
only the blowpipe or anclined-belt systems can be regarded as self- 
cleaning. Vertical screw and bucket type elevators cannot be de- 
pended upon to be fully self-cleaning even when seed from several 
bales have been run through the system in an effort to clean it 
before commencing to‘ save planting seed. 
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4-PEN HOG HOUSE 


Hoe and poultry houses built of 
Masonite* Tempered Presdwood* are 
about 1/3 lighter in weight than those 
of ordinary design. Naturally, they are 
easier to move to clean, sanitary ground. 
Yet, thanks to their unusual strength 
and resistance to stresses, they have 
longer productive life. 

Presdwood is the famous Masonite 
ligno-cellulose hardboard. It permits 


MASONITE PRESDWOODS 


THE LIGNO-CELLULOSE HARDBOARDS 


“Fh, . Masonite Corporation, Dept. AE-3, 111 W. Washington St., Chicago 2, !!/. 


KEEPING Your House IN Repair, A. F. Collins. D. Appleton. 
Century Co. (New York) 1941. The purpose and scope of this 
book are adequately indicated in the title and in the author's state. 
ment that this book was written “for the man of moderate means 
who owns his house and who would rather keep it in repair him. 
self than to suffer the slings and arrows that are his lot when he 
hires the average mechanic to do the job for him.” Practical direc. 
tions for selecting the most suitable tools and materials and fo; 
making both minor and major repairs and renovations are given, 
the following being the specific subjects covered: Making carpen. 
try repairs, making roof repairs, masonry and plastering repairs, 
making stucco and concrete repairs, painting the outside of your 
house, finishing the inside of your house, papering the rooms of 
your house, making glazing repairs, repairing the plumbing system, 
repairing your heating plant, repairing the electric installation, and 
repairing builder's hardware. Chemical formulas having almost no 
relation to the actual chemical composition of the compounds named 
appear on pp. 115 and 128. 


“GASCOIGNE” AUTORELEASER MILKING PLANT, E. H. Lam) 
and F. H. Jordan. (Gt. Brit.) Min. Agr. and Fisheries, Agr. Mach, 
Testing Com. Certif. and Rpt. 73 (1942). This report covers the 
performance of a complete set-up of milking equipment of four 
stalls and a building provided for the tests. The trial was con. 
tinued through 15 mo with generally very satisfactory results. The 
special feature of the equipment, the “‘autoreleaser’’, consisted essen. 
tially of a metal cylinder counterpoised, when empty, in the hori- 
zontal position, but tipping to a position about 30 deg from the 
horizontal after filling with milk. The tipping operated means for 
shutting off the flow of milk and the vacuum lines from the cylin- 
der and for opening a large diaphragm valve at the lowered end 
of the tipped cylinder so that its contents were emptied into a 
receiving vat. The counterpoise then returned the cylinder to the 
horizontal position completing the cycle of movements by reopen- 
ing the milk flow and vacuum line. 


The over-all report is that the layout of the plant is compact, 
laborsaving, convenient, and gives reasonable comfort for the cows. 
Under the conditions of the test the Gascoigne autoreleaser milk- 
ing plant gave generally satisfactory results. The general mechani- 
cal efficiency of the plant was good. (Continued on page 102) 


Your Farm Buildings 
Are War Equipment 


strong, tight construction with few 
joints. It is grainless and moisture- 
resisting . . . rust and weather proof 

. . will not warp, chip, split or crack 
when properly used. It is easy to han- 
dle, using ordinary tools. 


Masonite Corporation Engineers will 
be glad to consult with you on the ap- 
plication of Masonite Presdwoods to 
farm structures and equipment. 


a en 


. State - 
*Trade-mark Reg. U. 8. Pat. Off. Copyright 1944, Masonite Corp. 
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F.. more than two years 
this country has been arming, farming, and 
fighting its way to Victory. American farm- 
ers are working as they never have worked 
before to supply all the food that is needed 
for the nation, for the Armed Forces, and 
for our Allies. On their farms is more mech- 
anized equipment than any other nation 
possesses! 


Hundreds of thousands of tractors and 
all the machines that go with them are a 
major resource of the United States. They 
are proof of the fact that between two world 
wars this country armed its agriculture. 
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ei oo wie ~¢ A ah 4 nO Se ec The foundation of this wartime armor is 
ee RE OY Bee ie etn Sec the FARMALL SYSTEM, a way of power farm- 

So howe a ; ee ing practiced by more farmers than any 
other method. The heart of this system is the 
sturdy FARMALL Tractor, the prime mover on 
power jobs throughout rural America. For 
twenty years it has been the most popular 
tractor for one basic reason. The FARMALL 
design makes possible the most efficient 
working units of machines and power for 
farms of every size and kind. 
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There will be more new FARMALLS this 
year, but still not enough to go around. Your 
International Harvester dealer will help you 


isture- work out the most efficient way to raise more 

proof of the food that fights for freedom. He’s your 
- crack supply man for the entire FARMALL SYSTEM. 
o han- 

INTERNATIONAL HARVESTER COMPANY 
ers will 180 North Michigan Avenue Chicago 1, lilinois 
the ap- 
ods to 


Cultivation like this is an outstanding FARMALL job. Notice how the plants, even at 
RDS this height, are not damaged by the equipment, yet cultivating is clean as a whistle. 


The Original Farmall-Zorn in 12) sme 


2, Wt. 20th Anniversary of the 


FARMALL IDEA 


This is the tractor that was designed at the start as 
the power half of an implement-tractor unit. Every 
improvement in 20 years of constant development 
has increased the efficiency of the implement-tractor 
team. Today the FARMALL leads because it powers 
the most productive mechanized team on farms 
everywhere, 
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hats Wrong 
WITH THIS PICTURE? 


, 


This Continental ad is adapted from one of *) 


series appearing in farm publications this spring. 


TOCK grazing in over-worked pasture while after- 

math clover or cover crop now worth up to $20 an 

acre goes to waste! Here—and on many farms— 
fence to protect standing crops could help produce hun- 
dreds of extra pounds of vitally needed meat and milk, 
and save precious bushels of grain. In many ways, 
fence helps get the most from land and labor. 


The government now has authorized greater fence pro- 
duction, but take care of the fence you have. After the 
war, there will be plenty of Continental fence with the 
famous PIONEER KNOT, and Continental TYL- 
LYKE steel roofing and siding for better farm buildings. 


Special Notice— 


The Continental dealer near you probably now has 
Continental fence made to government specification. 
Farmers who need fence, barbed wire, nails, should see 
him now. Soon as material restrictions permit, the 
familiar Flame-Sealed standard will reappear on all Con- 
tinental livestock and poultry fence. 


CONTINENTAL STEEL CORPORATION 
KOKOMO, INDIANA 


PLANTS AT KOKOMO, INDIANAPOLIS AND CANTON 
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14 Styles of Steel Roofing 
end Siding, end Fittings 


Neils Stoples, Lewn 
Fence, Wire Products 


102 


Agricultural Engineering Digest 


(Continued from page 100) 


WEED CONTROL IN GROWING CorN, C. K. Shedd, E. V’. Cul. 
lins, J. B. Davidson. lowa Ag. Exp. Sta. (Ames) Bul. P44. Gener: 


methods of combating weeds are outlined. Improved equipmen 


which enables the careful farmer to improve the control of weeds 


in cornfields is described, as are methods of seedbed preparation 
which assist in control of weeds without excessive input of labor 
or power. The principal purpose of cultivation of corn is to conf 


trol weeds, but early cultivation to control sand-blowing is als 
essential under some conditions. 

For early cultivation of corn, the spring tooth weeder and th: 
rotary hoe were effective in killing weed seedlings when the soil 
surface was lightly crusted by moderate rainfall, but they were no. 
very effective when the soil was heavily crusted by intense rainfall 


nor when the soil surface was loose and dry. The best cultivatocR ; 


equipment for use when corn plants were small consisted of six 
sweeps per row and rotary hoe shields. When first cultivation 
could be delayed until corn plants had grown about six leaves, it 
was found best to leave off the shields and use half sweeps nex 


to the corn row. The best equipment for second cultivation unde f 


usual conditions was one pair of disk hillers throwing soil into the 
corn row and two pairs of sweeps per row. Experimental scrapen 


on the disk hillers prevented coverage of corn plants. For the las & 


cultivation the best equipment was the same as for the second culti- 


vation, except that scrapers on the disks were not needed. Ark 


experimental spring tooth weeder rear attachment for a tractor cul: 
tivator was effective in filling tractor wheel tracks, leveling the soi 
between corn rows and improving weed control. Speed of travel 
of cultivators to do the best job of destroying weeds was generally 
between 2.5 and 4 mph. 

Three cultivating programs are suggested for check-rowed com 
with a view of improving weed control and keeping labor an 
power input at a minimum. 


THE UTAH SNOWMOBILE: A MACHINE THAT PROVIDES Powr 
TRANSPORTATION OVER SNOW-COVERED AREAS AND May BE 0: 
UsE TO THE ARMY FOR SUCH Purposes, G. D. Clyde. Farm ant 
Home. Sci. Utah. Ag. Exp. Sta. (Logan) 3 (1942). This device is 
provided with a split endless track running over six rubber tire, 
the middle set of wheels being somewhat lower than the other twi 
pairs so that the machine tended to pivot on the middle pair. Steer 
ing was accomplished by means of a small runner outrigged in 
front of the machine and operated by the steering wheel in the cab 
In snow survey work the machine carried 11 men and their equip 
ment weighing about 1,500 lb a round trip of about 12 miles in 
about 3hr driving time over a course at elevation 8,250 ft and 
grade which in some instances, reaches 25 per cent. The snow was 
soft in the timber and crusted in the open. 

The total area of the tracks is approximately 32 sq ft and the 
maximum weight of the equipment with its load, exclusive of that 
carried as the guiding runners, is about 2,000 lb. This equipment 
can therefore be operated on very light snow as the weight is les 
than 0.5 lb per sqft. In very loose soft snow the tracks settled a 
much as 20 in, but no stalling of the motor occurred. The sled was 
powered by a 65-hp Chevrolet motor and a 1.5-ton rear end. The 
transmission was geared for a compound low speed, which gave 
ample power under the most adverse conditions. It is believed that 
this type of equipment will solve the problem of power transporte: 
tion over snow-covered areas and should be of great interest to the 
Army as well as irrigation, power, and municipal water users. 


EROSION ON VERMONT PERMANENT Pastures, A. R. Miédgle). 
C. V. Plath, and J. J. Mayernik. (Coop. USDA) Vermont Ag. Exp. 
Sta. (Burlington) Bul. 483 (1942). Sheet erosion is not a majot 
factor on Vermont permanent pastures. It is not appreciable eve 
on very steep slopes, provided the vegetation has not been so dat 
aged as to lead to active gullying. On the lighter soil types even 
a spare moss and weed cover serves to check the water runoff. The 
largest water losses occur when accumulated snows thaw. Gullies 
form somewhat readily on the lighter soil types at points where 
the turf breaks, because of overgrazing or from other causes, whett 


the vegetative cover is poor. Contour furrows seem to be of little 


avail with light soil types but may be of some service on the mort 
retentive soils. 

These conclusions were drawn from detailed observation 
throughout the State, from erosion investigation plats on Hartlan¢ 
silt loam of 16 per cent slope and on Hartland sandy loam of 2 
per cent slope, and from runoff and soil loss measurements 
Hartland silt loam pasture land of 47 per cent slope, as well as ong 
the Woodbridge, Adams, and other soils at lower and higher sloped 
percentages. Very little erosion occurred on pasture lands even oj 
50 per cent or greater slope, except these steep slopes were tog 
heavily grazed. Stream-bank erosion seemed the most serious form] 
of soil loss in Vermont, and much work has already been done to} 
check such bank cutting. 


(Continued on page 110)] 
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: Lacety on the suggestion ofa group _— co-operated with leading Agricultural Engineers in 
erest to the 


of Agricultural Engineers, Texaco has prepared an the program of farm machinery conservation. 


and educational farm machinery film on the “Why” of But this is not merely a wartime policy of Texaco. 
nt Ag. Exp lubrication and the importance of rust prevention. As those Agricultural Engineers in 38 states who 
Not a major It is called “The Tale Of Two Thieves.” have guided Texaco’s program know, Texaco ad- 
sage rin The film graphically demonstrates why more than _vertising has been devoted to farm 


| ty es ~ one kind of lubricant is needed for farm machinery = machinery conservation since long 
runofn. . . 
aw. Gullie and shows the results of extensive tests of various before Pearl Harbor. 


oints = types of so-called rust preventives. If this effort has been worthwhile, 
.% of littl If you are interested in the possibility of showing credit belongs to the Agricultural En- 
on the more this picture at farm meetings get in touch with the _gineers who have supplied the mate- 


observations nearest Texaco office listed below. rial and whose advice Texaco has 

- ~— This picture is an example of how Texaco has __ been glad to follow. 
oam Of « 

urements of 

is well as ong 

higher slope® 


ands even Ol “Ai f r > 

yes were [009 (2 

serious form 7 DISTRICT OFFICES: Atlanta 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, Ill.; Dallas 2, Tex.; Denver 1, Colo.; Houston 1, Tex.; 
yeen done to§ Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 2, Minn.; New Orleans 6, La.; New York 17, N. Y.; Norfolk 1, Va.; Seattle 11, Wash. 


n page 1 10/9 Texace Products alse distributed by McColl-Frontenac Oil Company, Limited, Montreal, Canada 


web 1944 j AGRICULTURAL ENGINEERING for March 1944 


tig ha aes RNR ge a le eee ire etait bet A aaa Be Se ate ee ees oe eS peer Sa \ y 
Bis te Rare oe ae rae eo tl JB ge be Se ee ee ‘ i a 
a ga Tagen BS AN MEE See PR hg amie ts eae Sie ilk ease | GREE Oo a eM see ae Mores Eee oy wi 
“NRRL: ee, “aes VA. eet Bertani, Mics Gea eiacc ie, a Bere amet. Pomerat ee 2 ca Ue = ae Bare ap > ei) ate ca 
eels, ey is: Sey ile. as aes. pee peehr Yeeeah se ieee eae ay Myer Eom cy oe: re ee : ; : 
Geta Bete < caer 2 CxS Pei ee ee ap 2a ee ae ee es i ee ‘ Bours ae j 
phe EN Rich Lae EN 1 Sa Saeans Pe ohent ae eae.) ewe” epee hes . se ae 
a ee ee St ae oe os ' iad ad tite slay Senet See ee pa ane ae m . ie je 
| 
| | 
2 
‘ 
2 
a ‘ 2 aaa : 4 
a & 
: \ 
Co t \0 s 
| a 
eee. | ae se 
La Ses: i Tamm PS ea 
§ ae ARR A a i sige 
A Be Den aie tp ae To. te Sarg a 4 
¥ Los} , ilps Aimee Mee oem aee 2 
ong O° aye age i Sega) A elem ae 
. cel ee Me ie aed eee COO : 7 
cee Gee ee Re ae Ls CCS ss a ~ s S 
Ope As. aes Rane ee all = : 5 iene ae a 8 3 we 
5 . gens ae ae eteeTt eM tae ht > ¥ eel ee eeu 3 ey eas & \ 
f a ea Ae rs é oni as y ae eS ai 
; At Ace eee eee Tae Soha a. ae F > 
¥ ise Pie tees... ae a See eae , a x “ 
. = ah . Us Se ll ‘ae ¥ oa henge 4 ya " > a 
© ait ri eae. Sapeaitry Bed roth ae fae) oe 
Y Se ES ee eee her ae ; - : eh ae: oe eS ; \ 
. yr free 4 es ee aan Es é a ai, Seen at 
teste’ : : Be Sa ty Seem a ive " aie {ie Ae. ¥ 
9 | NGG Bs AMR A a ees 55 a) eles oe a 27 oo ; ss { 
Bilae. | See as : ee Se ees, S 
- a4 ee ee eee = 5 aa ( eS ee : : 
. EGa the ° tae Ae SN ere) spenaaeS ee? Cag es ‘ 4 
Ses as nae : rt Ie his ae Bs Oa , 
4 Be eh. a a ee Pye) 7 SS a dae ea ee Aen a _ 
f Bee a ara ee toes 2 ae eae hae al : 
2 aa A 7 are it Aiea a ar nee me E 
I . a pees. ae bee ; Bes ee eae = 
| sl aa a ee & | 
\ dee oe + Up secre eames Bee mit . a ; 
x : . eee ee a heme eslamme Gah oe ba 
om Sie Ra 3 ow ta eee ua 3 
ot <0 Rovio sotahtes *) Di. rae Ao orks 
ae Ue eee tS ae he rei Te eS Peg : ¢ 
en _ ee perso es 
( ae : Sa a Spi oe bio. ee = 
\ — = “ee ; _ ee S sc Samm che 
\ . es ae 7 ane Cogan e : AA & oF aie a: eee caves tess eS 
: in Whi nr pon ee * ere in Seana : 
ie a ae oe * er i one a : 
\ a See ; Sct) inctoges en peergee : : i x 
\ 9 ee Moi iene ent SR a Cae 
\ = mirirer ais <0, cS ooo | eames nc : # 
BL SSS Se te a es bie techn te bar ee “d : ast é : 
% Biri eae a oath nt teatiage a eae Bi a 5 x s . 
\ \ is? 2a ee ee ‘ 
. a Beag: Geir Oe eer arena nes : ee 
‘ 4 0 a agai - Sere : 
se Oi i pear in ee ‘ * 4 
~ nee ane :. sd al ay . ees Mar et Ui, ; 
ae { Do Ae ies Pee ; a ’ 
=) ial: Sipegs ties vat ; fer , 
si ‘Ss ere i onc eae q Be. oauaee SN : 
Nii “i an ye Sa a ee a Ae Soe ate ors te te 
; *: ee - bgt es Rec ge) : oon ete 
mae Bess _ gi See. mae eS a : 
eae CTS, pti ame) Ces ee 2 a ak 
rm ania f es oe, pea Rs ere rit arr 5 oe oe ice, es Tae es 
<a or 2 RE aes ape. oP een] tea oy : 
+ ea oe aed fe yeaa eae bt Ue. eee 
7 Pe cee a eee aes Sa é 
Sa Oe: Ce ot. MM ce RRL ty RF ORE ; 
Ean, RR aetna +0 aa 
: ae fe arate 7 i ag emia or oe 
eee eee ees es ee 
eee eae 
=.= ee 
4 b 
OT, 
f >T (ee) 
f 
4 / 
ee Ora 
can 
a a = — a ae ‘3 = 
a a a cc 
A 
ipert s, a eae MS eae es ‘s :: Pre eee a i A 3 kaa Se > = ~ 
ea 3 RN ali Rien al. seek i Se Sees ONT Raat a a ee * Sr a a ee 
Ge ig et ee eit!) ca sie i ae A eee eS, te See ens ae sae or 


AR has set the stage for tremendous 

adjustments. Horizons have broad- 
ened. Technical progress is sky rocketing. 
New products and modernized versions of 
old products are practically “bustin’ their 
buttons” to meet an eager world. 


With the agricultural equipment industry on 
the threshold of the most significant era of 
experimentation, invention and production, 
we regard it the duty of every industrial 


producer to become alert and resourceful 
to the full. 


WE ARE READY 


French & Hecht personnel and facilities have 
been keyed to the demands of the immediate 
future. We are mobilized for progress — in 
research and in production. 


If your products are mobile— 


SPOKE : , 

CAST ity to contribute the type of 
conten wheels you will require, on 
wees §-« SOund costs, in adequate vol- 

for = ume and in accordance with 
gees. your own production require- 
INDUSTRY © ments. 

with 
or without 
“RUBBER Your Inquiries Will 

TIRES Command Our Prompt 

eSB Cae and Thorough Attention 


F Hm 
{WHEELs } 
IMPORTANT 


RENCH & HECHT, IN 


FRENC of KELSEY-HAYES WHEEL NC. 
DAVENPORT, IOWA 3 

Wheel Builders Since 1888 

ie : : 


NEWS SECTION 


A.S.A.E. Meetings Calendar 


March 10 and 11— Southwest Section, Baker Hotel, 
Dallas, Tex. 


June 19 to 21— Annual Meeting, Hotel Schroeder, 
Milwaukee, Wis. 


December 11 to 13— Fall Meeting, 
Chicago. 


Stevens Hotel, 


————. 
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Washington Section Has Luncheon Meeting 


HE Washington (D.C.) Section of the American Society of 

Agricultural Engineers held a luncheon meeting in the South 
Building of the U. S. Department of Agriculture on Friday, Feb. 
ruary 11. 

The program of the meeting featured a talk by J. A. Krug, 
program vice-chairman of WPB and chairman of the Requirements 
Committee, on problems connected with dividing available materials 
between claimant federal agencies, and another talk by J. W. 
Millard, director of the office of materials and facilities, WFA, on 
securing materials for food and fiber production. 

Following these talks there was a short discussion of programs 
for future meetings. 

Current officers of the Section are George Krieger, chairman; 
C. L. Hamilton, vice-chairman; and N. R. Bear, secretary. 


Chicago Ag Engineers Meet 


HE Chicago group of members of the American Society of 

Agricultural Engineers held a meeting at the Top-of-the-Town 
Restaurant, Lake and Wabash, Chicago, on Monday evening, Feb- 
ruary 14. The speaker of the evening was Major Olaf Stokstad 
of the Corps of Engineers, U. S. Army, who is in charge of air 
field construction. His talk dealt with the soils problems involved 
in this work. 

The next meeting of the group will be held on Monday even- 
ing, April 10, at the same place, and all members of the Society 
who live in the vicinity or who expect to be in Chicago at the 
time are cordially invited to attend. An interesting program is 
promised. 


War Department Needs Foreign Maps 


TH U. S. War Department is searching for foreign maps of 
all areas outside continental America, to be used by the Army 
Map Service in Washington. It needs city and port plans on a scale of 
not less than 1:25,000; road maps and topographical and geologi- 
cal maps not smaller than 1:1,000,000; important foreign atlases; 
guide books, place-lexicons, gazeteers and postal guides. It does 
not need maps printed in the United States or Great Britain, such 
as the National Geographical Society, etc., and World War | maps. 
The more recently issued publications are preferred. 

In sending such material, it is important to state whether or 
not it is a gift to the War Department. If it is being loaned to 


the Department, reproduction will be made and the originals re J 


turned to the senders. 


All material should be forwarded to the nearest area office, as 
follows: Chicago Library Branch, Army Map Service, 79 W. Mon- 
roe St., Chicago 3, Ill.; New York Library Branch, Army Map 
Service, 1270 Sixth Ave., New York 20, N. Y.; San Francisco 
Library Branch, Army Map Service, 74 New Montgomery St., San 
Francisco 5, Calif. 


Personals of A.S.A.E. Members 


———= 
—_—_J 


Albert W. Lavers was recently appointed industrial tractor en- 
gineer for Harry Ferguson, Inc. In accepting this appointment 
Mr. Lavers severed an association of several years as chief engineet 
of the tractor division of the Minneapolis-Moline Power Imple- 
ment Co. Among Mr. Lavers’ outstanding contributions to tractor 


engineering was the designing and building of the first internal- J 


combustion, spark-ignition tractor engine to operate on 70-octan¢ 3m 


gasoline. Mr. Lavers was chairman of the A.S.A.E. Power and 


Machinery Division in 1934-35, and during the same year also J 


served as second vice-president of the Society. 
(News continued on page 106) 
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‘Sacrificial Corrosion 


> 
7 


---- do you know 
what it means? 


The zinc coating on galvanized sheets or 
other products protects the iron or steel 
underneath in two ways: 1, by simple cover- 
age, with a sheath of rust-resistant metal; 2, 
by electrochemical action or “sacrificial cor- 
rosion’’. The first is clearly understandable, 
but the second is more complex. 


When two metals are put into an acid solu- 
tion or electrolyte, each will tend to oxidize 
and to cause an electric current to flow 
toward the other. The metal more chemically 
active will oxidize more rapidly and produce 
the stronger current, and will keep the other 
metal from oxidizing. This is known as “‘sacri- 
ficial corrosion’’. 


Remember the old ‘“door-bell battery’, 
with the zinc and copper elements? How the 
zinc gradually oxidized, or corroded away, 
while the copper was practically unaffected? 
Here the zinc saved the copper by sacrificial 
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irements 
naterials 
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ciety of 
he-Town 
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<a corrosion. b 

eof air Through an electrochemical action similar gees 

involved to this the zinc on galvanized sheets gives the . 

—" second kind of protection to the iron or steel x & 

gfe base metal: the moisture in the air acts as the : $y 

o at the electrolyte in microscopic electric cells 7 4 

gram is formed by the zinc and any exposed base ie 

metal, and then by “‘sacrificial corrosion’’ the 

ps zinc keeps the iron or steel from rusting. ; 

maps of “ 

‘the Army 

pple ZINC 1s SRE “2, 
- geologi- 66 99 j\ AN 
— by far the Best EI re 
‘ain, such © e 2 ON * 
‘i'm | Protective Metallic Coatings for a A 

e > tur treabent- ea 

as . one 

net the Rust-Proofing of Iron and Steel ees 
oan 

ginals re- § 

a. as All sorts of buildings for the storage and processing of food 

\’.. Mon- : . 

rmy Map are covered, roof and sides, with galvanized sheets. Certain 
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y St, Sa steps can be taken which will make this material render 
— better service and last almost indefinitely. These are 

described in the booklet ‘‘How to Make Galvanized Roofing 

a Last Longer’’, which the Zinc Institute has prepared as part 
poinmeent of its contribution to the “Food Fights for Freedom” cam- 
o os paign. It is a booklet worth having. Write for it—it's free. 
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Materials 


NEERE 


Roofing, siding, insulation and wallboard 
products .. . scientifically produced from as- 
phalt, asbestos-cement, wood fibre, minerals 
and other non-critical materials . . . are widely 
available for prompt delivery from Flintkote 
distributors. 


These time-proved building materials have 
long been used for farm construction, mainte- 
nance and repair. Replacing hard-to-get ma- 
terials, many Flintkote products offer special 
advantages for farm application, protection 
from fire, weather and wear and the attacks 
of insects and rodents. 


Consultation and advice on farm construc- 
tion problems is readily available from the 
Flintkote Agricultural Engineering Depart- 
ment. Please address your inquiries to the 
nearest branch office. 


THE 


FLINTKOTE 


COMPANY 
30 Rockefeller Plaza, New York 20, N. Y. 


I aidik ppdepid64dinsdo.-o:kibniscelsedieadiamar ++++..1215 Sylvan Road, S.W. 
Boston, Mass... 826 Park Square Building 
Se MEM b.0.00.00-ckndsccencnnscecieus 17th and Wentworth Avenue 
ie db 651616 6:6:%. 5.0.65 pire os ORAS oAe Re 14201 Schaefer Highway 
rrr ee Cak Street and Central Avenue 
i iiocis.6.4:0s0.5:0.00carcieesasiaeencee Poland and Galvez Stree's 
PE Eire oo s'ccidviesis caanansaScunkiasnannet Medical Arts Building 


PIONEER DIVISION, THE FLINTKOTE COMPANY 
PIII IN ocr ond csc osasckcwsiuccavamcenon 55*h cnd Alameda Streets 
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NEWS SECTION 


(Continued from page 104) 


Albert L. Burkett recently resigned as superintendent of th [i 
Carrizo Springs (Tex.) Grape Project, to accept appointment « ) 
agricultural engineer at the agricultural experiment station at Tin Bias 
go Maria, Peru. This station is cooperative between the United 
States and Peru through contractual arrangement, and it will kf 
used principally in the development and production of crops whic 
are non-competitive with those of this country. The agricultur 
engineering phases of the work will involve construction, drainage 
development, and the adaptation of farm machinery to special needs 
in the area. 


Alvin C. Dale, who joined the U. S. Engineers Corps in 194 ff 
as a junior engineer, was recently commissioned a second liutenant ff 
in the Army Air Forces and has been assigned as a weather office 
at Berry Field in Tennessee. | 


C. T. Rasmussen has recently resigned as chief engincer, e& 
perimental department, John Deere Wagon Works, to accept af 
engineering position in the Bean-Cutler Division, Food Mcchiney 
Corp., San Jose, Calif. 


Harry E. Reddick recently resigned as regional conservator 
(Region 10) of the U. S. Soil Conservation Service to go into the 
business of farming. From now on it will be “Sunkist Harry,” 
specializing in lemons and oranges. He is a former chairman of 
the A.S.A.E. Pacific Coast Section. 


Glenn E. Saha recently resigned an engineering position with 
the Glenn L. Martin Company in Baltimore to take over the 
management and operation of a family 260-acre corn and hog farm 
in lowa. 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society ar 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


M. H. Allen, regional director-engineer, Structural Clay Pro- 
ducts Institute, 12014 Welch Ave., Ames, Iowa. 


Charles C. Fisk, 2nd Lt., AAF, USA. Assistant station weather 
officer, Base Weather Station, Stout Field, Indianapolis 6, Ind. 


Edwin Freyburger, chief, regional engineering division (Region 
5) Soil Conservation Service, USDA. (Mail) 2735 N. Hackett 
Ave., Milwaukee, Wis. 


Ebenhard S$. Gandrud, owner and manager, E. S. Gandrud 
Company, Owatanna, Minn. 


Jesse E. Harmond, agricultural engineer,Bureau of Plant In- 
dustry, Soils and Agricultural Engineering, USDA. (Mai!) 8812 
Edmonston Rd., Berwyn, Md. 


Alfred M. Pendleton, extension cotton ginning specialist, Ex 


tension Service, USDA. (Mail) 4352 Edmondson St., Dallas, Tex. 
Carroll P. Streeter, managing editor, Farm Journal, Washington pasoli 
Square, Philadelphia 5, Pa. Als 
J. Phelps Walker, department of agricultural engineering, Ver Bavaila 
ginia Polytechnic Institute. (Mail) R. R. No. 4, Bedford. Va. 
; ; For 
T. Harold Welch, associate construction engineer, Farm SOT oo. 
curity Administration, USDA. (Mail) P.O. Box 1676, Billings. aviati 
Mont. portio 
Fred Yenny, regional service manager, Herry Ferguson, Inc. Bday, ; 
(Mail) Box 25, Onondaga, N. Y. rede 
TRANSFER OF GRADE more 
Roy D. Crist, Maj., Tng. Gp. Hq., L.A.A.F. USA. Laredo, Wh 
Texas. (Junior Member to Member) ’ 
D. B. Lancaster, manager, Bowie Cass Electric Coopera' ive, Inc, net 
Douglassville, Tex. (Junior Member to Member) tay | 
D. H. Malcom, manager, agricultural markets dept., Americi® Biyour ¢ 
Rolling Mill Co., Middletown, Ohio. (Junior Member to Member) Bim 
L. John Schilling, president and manager, Schilling Electric ©. & wer } 
Box M, Galesville, Wis. (Junior Member to Member) ; 
AGr 
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A big tanker like this can carry about 6,300,000 gallons of aviation gasoline. 
on weather That gallonage of automobile gasoline would be enough normally to supply 
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‘ ship out of the vast fleet now supplying United Nations’ fighting forces. 
on (Region 
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Mail) 8 72% B Berthee— 
Mai!) 8812 coo Oe € —— Pat 
ialist, Ex . , : 
Ballas, Ta §> It’s easy to see why there’s less designed to take full advantage of engaged in the manufacture of fuels, 
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ceT’s ALL Keep 
BACKING THE ATTACK 


witH WAR BONDS 


HE Treasury “Star” Flag—the bond- 

buying counterpart ot the Army-Navy 
“E”—marks plants with at least 90% of 
personnel participating in the Payroll 
Savings Plan to at least 10% of gross 
payroll, and also having reached, or 
topped, a War Loan Drive quota! 


The successful close of the 4th War 
Loan Drive finds many more“Star”Flags 
than ever before flying over the indus- 
trial plants of America. To all these, go 
the heartiest thanks of the nation, and 
the deep appreciation of the Treasury 
Department for a great job! And to those 
who may not quite have qualified for the 
“Star,” go equally sincere thanks— and 
the confidence that soon they, too, will 
join the ranks of the “Star” fliers, 


One thought that many concerns have 


The Treasury Department acknowledges with appreciation the publication of this message by ; 


4 


- 4 hea 
4 2 Ob ‘ ZG 


| /G ON A FINE JOB, WELL DONE! 


Sv 
) 


found helpful in stepping up the intake 
from their Payroll Savings Plans is this. 
In many cases the Treasury Representa 
tive in a plant has been able to point out 
the fact that during Loan Drive periods 
the employees have found it possible to 
spare much more chan they had counted 
on when setting up their original sub 
scription, and that—when properly ap: 
proached—a very substantial fraction o! 
such employees will decide they can well 
afford a distinct increase in their current 
Payroll Savings Plan. 


Talk this over with your Treasury Rep- 
resentative—it offers important possibili- 
ties when correctly handled. And again 
accept the Treasury Department’s con- 
gratulations for your fine work in help- 
ing to put over the 4th War Loan. 


AGRICULTURAL ENGINEERING 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council 
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Old “Forty Per Cent” 
Has Been a Good Handyman... 


For years, many a blaster has depended on “Old Forty Per Cent” 
Ul dynamite for the job, regardless of conditions involved—with the old 
ee reliable handy, no need to monkey with new-fangled dynamite. 


“Old Forty Per Cent” has turned in a reasonably satisfactory per- 
formance, too. 


But like all handymen, “Old Forty Per Cent” does not always measure 
up to the job. Special conditions call for special qualities that the old 
handyman dynamite does not possess. The blaster needs the right 
explosive and the right method to do the job right. 


After all, explosives are tools of production. As in any precision operation, 
the right tool must be used in the right way to achieve the best results. Blasters 
are learning that blind dependence on “Old Forty Per Cent” is not necessarily 
the way either to get the best blasting result or the lowest costs of operation. 


‘Synergism—a growing habit 
B in American industry. Men bring 
problems and ideas together so that 
minds ‘‘click’’ to produce a result To insure the right explosive for the job, Atlas provides more than one-hundred 
§ for greater than the sum of ideas and twenty grades and types of explosives in over 300 sizes to choose from. And 
a ‘xpressed. So to speak, they make Atlas representatives always are ready to apply synergistic* thinking to your 
2 plus 2 equal 5. blasting problems to produce better results at lower costs. Consult us. 


KE 


EXPLOSIVES Si@35 
“Everything for Blasting”. SSSSH20Z9 | 
verything for ng ros 7, | 


ee 


HTLAS POWDER COMPANY, es aceat si ‘Del. Offices i in » principal c cities ° + Cable © Addres—Atpoweo 


Si te ae meter ae ore CORTE ee ee 


Re en soe! GN VOR at een meen pe Sh Ee 8) 


AGRICULTURAL ENGINEERING for March 1944 


> eee 2a Be hin a er 3) (RS. ah pee ae a aN ae i ae aes os 
ideal Ua aes eh oR ie Be tg Se bisegieaer ste, Ne ae Pom ere tens ai : 
ec SS es ee. eae ha SOS Sere is DR os Gn cape ia. a a Treeiul = F 
v St) ete = Sails Mm 8 SE “tee eres Tusa becuse oop pnt a a me 
; as 1s Le AYA ERES ¢ nn aS eres i > eee een bya < ee Uy. é : 2 
; | 
& J 
| ae — 
a — e 
= es d a E a *, : 
a —_ 
dual ee SP aha ie ~ i 
e.g ee ae ioe: 
wie 2. oe EE 
Pome aM a F 
e — ~ 7 \y _ Vad 
& \ 4 ieee ad 
i oe id an 
. * 2 i , Bol —s fe + 
‘gy oe es 4 a ie f > 
ff ‘BY L.#¢ ak 8 rT S ag ; Pay 4 ipa vs 
dh) VY (eS 
Pry i 4 aa . 1S & ” 2 Se 5 : Y ‘ 
j lee a st é or A , ‘4 é y , ‘ ' iS, . P 
. Pao q "i le ea ° a ad 4 q . 
| L MEAN A hy OF AA 
\ 4 i a \ tae Pe 2y Yd i ¥ = f we N ¢ 
a 7 “QS” Ce 7. ; i ‘3 + 3 : hi 
“g i ‘ 4 | \ . Ne q 4 * Fa Fe Rl Pe i. % j 4 v if oid, " q Say ee Hoe JE j f 
Boecee / aS 0H Se _ a . gaia MP = \ * ‘ beg 
1 PF #8 = | |e > soe. w ae ee eo ca — = fOr y 
\, | fz. lf 5 AMA talk. ae a? fae. &.i| See AN SAS & Ag PF? é 
" i Fl a > ) em, aa a Va ig 4 atl yf oN —. © i % “e 1h Pie ae 
a a met a 0 ae a) Se Oe Pe’ >. a om. Viet te See 
SS AUS ee Oe ll wl } 
aos  rr~Y => a /aa- | Me ee a1 — ae 
ae . = wa} i ‘ ~ . j RS é -_ ’ Be 7 . es ag a ee on . j F 
: | s it te : ~ . i. Tits —— j eS : ahs gus. tags , — 2 ad e-4 j 
_ . % "a SS, or ; d § se ee an Pe Pe " a 4 
ts eS eager - . Mier Se *k nah 5 o ee. ali oo ee 4 ‘ » i 3 J 
1 : } ; 7 2 : oe ¥ SRY Cine: ica See eee | - —_ ; 
- iy “th b —_ 8 8€6«—C as llttti‘“‘i‘éé™COC‘éRS yn a. : f j 
 — i aa CS —— an <= ; 
ay Sn ~~. Goo —— — “gt — a San 
ag: [a ‘aid aN q tj ae ae ie fs > ii ar ge Fe Se 
ee ee ee | ee - —_—>- ~~2 Eee age ee regret ee FP 
tg eee oa ‘ ; aes a FS APs ~ 8 ee ae Ce er a. ah ha 
ee Fae . aon ee - ee Bie as emetic aes ‘ Ce Oe aS, 
a ee — ag = a AS s . : ae eri 
Sige _— SL eae *. : 3 : See 4 
>  ~- oe => 
ee 
; , . oa < 
. ec Tt rE Se ee ee Ee . . aw SN Ay 
. ON 
2 2% dt io 8 ‘ag rr ee 
: if J ae . 
BA é a 
: me, ae = an | 5 oan ee 
'. _— © * - ee 
{ 
: 
ee 109 ‘ 
a 
toca Te eee ys rere Sc RR ees ee ee ee , , , 
je oe ee a CREE SN ee a ii es 


Se 


The amount of air required for cooling 
the lower half of an engine cylinder won't 
do for the “business end”, where the 
highly compressed fuel charge explodes. 


With a continuous, large-volume air-flow 
to draw from, Wisconsin engineers have 
long since figured out just how much air 
to ration to each section of the engine, 
for most efficient cooling. 


This is important in relation to the satis- 
factory performance of your power-oper- 
ated equipment. 


HERE IS AN OPPORTUNITY 


@if you are between 35-45, with training 
and experience that will enable you to 
take charge of all engineering problems 
and develop new products as well, a 
smaller company located in Wisconsin has 
an opening for you. This company is 10 
years old, a leader in its field of equip- 
ment that fits into the postwar period as 
though specially made for conditions, 
financially able to develop and promote 
new products, has adequate plant and 
equipment facilities—and above all, an 
aggressive and alert management that will 
help you develop to your fullest capacities 
— and will give you an opportunity to 
become a stockholder and a director in 
the company. Salary to start in line with 
what is to be done. Ideal living conditions 
in a friendly town near larger cities. If 
you have gone as far as you can in your 
present connection — perhaps an assistant 
department head —this opportunity war- 
rants immediate investigation. Write full 
details about yourself in first letter. 


R. C. BRETH, INC. 


Advertising and Merchandising Counsel 
GREEN BAY, WISCONSIN 


SCIENTIFICALLY 
“RATIONED” for 


WISCONSIN 
ENGINES 


World's Largest Builders of Heavy-Duty Air-Cooled E 


UNV HERv GANA 


PROFESSIONAL DIRECTORY 


STITT LIL LALL MULL LLL CL 


1 


UUUUNUEOAATOOOUANAONOULLSOROULAOANAUOOLUUUGUOGUONEUUUONSNUUEOOOOAAONU OANA RG 
Consulting Engineering Work In Farm Structures Fiel; 
Also Sales Engineering for Selected Manufacturers 


George R. Shier, A. E. 


Member A.S.A.E. Associated with Howard S. Sterner Company, Con. 
sulting Structural Engineers, 30 East Broad Street, Columbus, Ohio 


RATES: Announcements under the heading ‘‘Professional Directory” jp 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini. 
mum charge, four-line basis. Uniform style setup. Copy must be r. 
ceived by first of month of publication. 


Agricultural Engineering Digest (Continued) 


REDUCTION OF IRRIGATION WATER Losses, O. W. [sraelsen, 
Farm and Home Sci., Utah Ag. Exp. Sta. (Logan) 3 (1942). Of 
conveyance losses, seepage is the greatest and probably cannot be 
entirely prevented. The points of greatest seepage can be located, 
however, and ditches lined with clay or the like at these points. 
Transpiration losses through vegetation along the canal bank and 
vegetative or other obstructions in the canals can be dealt with more 
promptly. Irrigating on the basis of examination of the soil to 
ascertain actual need rather than on that of the “watering turn, 
which wastes such water as is applied when the soil is already wet, § 
could save much water. The best irrigation practices are considered 
seldom to store in the soil root zone more than 75 per cent of the 
water delivered to the farm. The major cause of low water-appli- 
cation efficiencies is the application of excessive depths of water in 
single irrigations. A depth of 6 in is usually quite enough, and on 
shallow soils it is too much. Careful control of the size of stream, 
avoiding excessively long runs, frequent transfer of water from one 
plat to another, careful inspection of depth of water penetration, 
use of run-off of high land to irrigate lower lands, or better still, 
prevention of run-off completely are some of the means by which 
irrigators can increase water-application efficiencies. Other impor- 
tant measures are to avoid runs of 660 ft or longer, to apply the 
water at a rate greater than the rate of infiltration into the soil, to 
avoid land slopes of 3 per cent and higher in the direction of the § 
flow of the irrigation stream, not to let the water concentrate into 
large streams on parts of the farm and thereby cause erosion and 
gullying, to measure the stream or get the water master to measure 
it, and to keep records of the depth of water applied. 


The American Society of Agricultural Engineers conducts an employ- 
ment service especially for the benefit of its members. Only Society 
members in good standing may insert notices under ‘‘Positions Wanted,” 
or apply for positions under ‘‘Positions Open.’’ Both non-members and 
members seeking to fill positions, for which ASAE members are qualified § 
are privileged to insert notices under ‘‘Positions Open,’’ and to be re 
ferred to members listed under ‘‘Positions Wanted.’’ Any notice in this 
bulletin will be inserted once and will thereafter be discontinued, unless 
additional insertions are requested. There is no charge for notices pub- 
uusned in this bulletin. Requests for insertions should be addressed tv 
ASAE, St. Joseph, Michigan. 


POSITIONS OPEN 
REGIONAL SERVICE MANAGER seeking postwar secutity 
is wanted by well-known, fast-growing manufacturer of farm trac 
tors and implements who is expanding his organization to prepatt 
for postwar opportunity. Man needed to contact distributors to 
see that factory service policies are inaugurated .and followed 
through. Must be able to command respect; must know farm int 
plements, their use, care and maintenance and be able to pass his 
knowledge on to others through meetings, training and supervision. 
Probably college trained with practical experience; married, and 
between the ages of 30 and 45. Salary open. Write in confidence f 


to Director, Council for Market Development, 1404 Maccabees 
Bldg., Detroit, Mich. 


AGRICULTURAL ENGINEER wanted. The National Safety 
Council is seeking a qualified agricultural engineer for the staff ot 
its Farm Division. The duties will be to promote and carry out 
programs in farm and farm home safety. If interested, write N« 
tional Safety Council, 20 North Wacker Drive, Chicago 6, Ill. 


FARM EQUIPMENT ENGINEERS. National merchandising J 
organization planning large farm equipment program has openings J 
for senior and junior design engineers. Write experience, dralt] 
status, salary expected. Replies confidential. PO-155 7 


(Continued on page 112) 
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The 1944 harvest holds too big a stake for 
America for farmers to gamble with its yield. 
Fewer harvest hands, higher wages, inex- 
perienced operators are enough of a problem 
without machine tieups due to bearing break- 
BEARINGS downs. So dealers everywhere are recommend- 


Israelsen, 
942). OF 
cannot be 
e Located, 
SE points, 
bank and 
with more 
ne soil to 
ing turn,’ 


ready wet q unintet- ing reliable equipment like this No. 21 Reaper 
considered . P ° 
ent af te Thresher with its 38 SSS Bearings on 
ater-appli ' confor differentials, fanning mill, cross conveyors, 
f water in ye curvature jarge contact a ; 
h, and on . = knife drives, table rollers, flywheel and other 
ye Hie vital locations. Manufacturers, dealers and 
\ 
enetration, customers call ‘‘SSUS{F’’ by name when they 
etter still : ; iittes eS : ° z ‘ f 
vey hs > Te > » 5442 
by whid € ; ae = mention their bearing preference. 5 
ler impor A nal < "see : ‘ sie = ie 
apply the 7s a pats ae SUSiF INDUSTRIES, INC., PHILA. 34, PA. 
he soil, to . & ay ee wa 


ion of the § 
itrate into 
osion and 


19 rows of stag- 
O measure ae 


ollers. 


an employ- LL 

nly Society J SELF- ALIGNING. BA 

ranean at f SEARING inherent 

e qualified. § tained. Their inhe' a 

Aon hgh } Self-conton nent insures ful 
ce is ik : 

ued, unless 


otices pub- § 
idressed tv 


ur security 
farm trac 
to prepare 
ibutors to 

followed 
farm im 
0 pass his 
1pervision. 
rried, and 
confidence § 
Maccabees 


ver need adjustments ea 


ne i“ lubrication. 


These bearings snimu 

nal ‘Sele requite only min : é, 

he staff of ig SORES Lt = 

carry out B 

write Na a ‘ 

6, Il. be @ The SUF Bearings on this No. 21 Reaper Thresher 
os ill BUILT BY THE MASSEY-HARRIS CO., INC., 

chandising f work in enclosed cases and are effectively sealed against 

ig 7 grit and dust. Properly lubricated, they last the life of 

site i the machine. 


- “a Sot Sa } i ee ce eee eee eee eee ie es Rae ae 
sy et ee eee ya a ye Reem me ga Oa ae ae ees a: 
t 
: 
a 
mA : * a r m A r Ss 
es Fielj { wv, 
turers - S 
ibus, Ohio | , 
ers. Mini- me. 4 MB 
ust be re fF = 
a, 
andre — r Pee. ae 
A single row of cy contact | i a aan 
sded by flanges: Lone  - iad 
at secon rollers and races. OF 
sion ." - 
gered ultra-Prect ey = 
| ee : C “| j Br aitilieensa.. 
CR ee | Vi ae oe tell 
&§ RS: pS pi - . a. * _ _- : 
i. yACIvy os ices sp = > i ac Pa 
. Pm - cr naccuracies due to initia’ aval a : be So ee = yo “ ; 
Ry 27 ma halt deflections =. a ai. : , ; 
Se me, alignmem’ _ : novos a ot #) J 
——— / see . : | a 6 hs 
ee tions Be Sea scae ily rei FF Oe 
— : a | 
) R BEARINGS — B= Bee oo = 
SPHERICAL rout ig _ Zz. . ae — Ye ae oe ee 
tained Completely a +3 ~ Sonat Ne wa SE fe 4- 5 —--— Sete ~ ask. 4 
on . : i : a “eg oan, Re. ee ee 
a for extra heavy f 2. ——— (a a —? ta <a 
pra ; Leraig as i « aes. oy Se. 
— 7 4 thrust Joads or for  / f/ i Ys teas — = Pa eo A 
ana = ditions. Barrel- Vi ad a . Se OA es Pe 
severe shock con wi m path ce a Ss ee ies I eS , eas ORS Sea & 
cals is Be a eas SR NE Oe 3S See 
sed rollers in a unifort ot Poe ee ee S| ts ee ad 
shal ea Yler guidance: co ge. Re ae ee ER ‘ fount os, ae 
tive roller 8 ~ A A i ie a FS. DE ee a ee 
assure post rh he OC Re oN Se RR RE eae oo 
Noss, 5 me “Sao a eS * m Ca m Se eS ‘ 54 oe 
CO SS ee ~~ Ys See i See aS ake me 4 we SS 
— SRS SRS See CS eee > 
a. ee eo OR Me Sy RS ad 
an | Wascte a. ee 
se sal ee “a a ee Sh a 
; er | RSS Se es Oe < 
5 . 
ch 1944 § Acr 
j ICULTURAL ENGINEERING for March 1944 
7 11] 
Kea. 
i RR eee). NR eee |, Scene ewe, eae? SO cae oo RIED a Coa ae ete 


“GOOD FENCES 


Help Increase Farm Income” 


6, 3S 
Ralph Denzer and son, 
Waldo, Ohio 


ee E raise most 

of our own 

feed for live- 
stock, and we simply 
couldn't follow crop ro- 
tations and build up 
the soil fertility without 
lots of good woven 
wire. We know that 
woven wire fence has 


been a basic part of our every-year plan to increase the farm income.” 


The Fence Situation 


The government has released certain tonnages of steel for the manu- 
facture of fence and fencing materials, including steel posts. But due 
to the war demands for zinc, Keystone’s present fence is not extra 
heavy coated Red Brand, marked with the red top- 
wire. Nevertheless, the Keystone fence of today is 
made of copper-bearing steel, well galvanized, and 


good for many years of satisfactory service. 


KEYSTONE STEEL & WIRE CO., PEORIA, ILL. 


RED BRAND FENCE 


and RED TOP 
STEEL POSTS 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


only $1 40 


"The ONLY binder that 
opens flat as a bound book! Made of 
durable imitation leather, nicely 
stamped on front cover and backbone, 
with name of journal and year and 
volume number, it will preserve your 

journals permanently. Each cover holds 12 issues (one 


volume). 


Do your own binding at home in a few 


minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


Seesesesseeceseneve: MAIL COUPON TODAY eseeescesaeesusasan 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


BN ST ee OE EES binders for Agricultural 


Engineering fOr Years: cccccccsorscescvsesesciesnn 


Will remit in 10 days or return binders collect. 


a eink hn Sind rp 
NN Bi aac 


EMPLOYMENT BULLETIN 


(Continued from page 110) 


DRAFTSMAN. Experienced man for real critical war work. \. 
also have fine opportunity from postwar standpoint. If you ha: ff 
had plan layout, piping, machine design, architectural or any m 
chanical drawing background, write us at once. State experien: 
and salary desired. PO-154 


ENGINEER interested in drainage research wanted. Souther 
state with large acreage needing drainage plans to begin intensi 
research program. First letter should give training, experience an; 
references. PO-153 


RURAL ELECTRIFICATION SPECIALIST wanted by agri. 
cultural college for combination research and extension work. 1f 
very progressive southern state with outstanding rural elcctrific. 


tion program. Salary commensurate with training, experience ani 
ability. PO-152 


CHEMICAL, MECHANICAL OR DEVELOPMENT ENGI. 
NEERS. Major industrial company is setting up staff to handle 
postwar operations. Interested in several experienced men, colleg 
trained, for our development, engineering and manufacturing div: J 
sions. Our interest is in men capable of supervising and carrying 
forward important technical work of a very broad nature. In rep) 
cover carefully experience, education, draft status and salary «. 
pected. PO-151 


AGRICULTURAL ENGINEERING opening in_ northeastem 
university. At present the activities will be largely in the extension 
service with some time devoted to development work in farm 
equipment and work simplification. Man with general interest 
experience in agricultural engineering preferred. Full statement oi 
training, experience, draft status and other information should be 
given in first letter. PO-150 


AGRICULTURAL ENGINEER wanted on a 15,000-acre vege- 
table farm in southern New Jersey. The position will be that of 
assistant to the farm superintendent and will include the work ot 
directing the maintaining and repairing of farm buildings and 
operating equipment. Applicants should have an engineering edv- 
cation as well as considerable practical experience with farm operat: 
ing equipment and buildings. In addition to repair work, the job 
will include responsibility for occasional new building construction 
which will call for actual construction experience and ability to 1a 
out and design farm structures as well as supervise their construc 
tion. The farm equipment includes 300 dwellings with all the 
barns and sheds that go with them, 40 Caterpillar Diesel tractors 
60 Farmall tractors, and all the necessary miscellaneous farm equip- 
ment, together with a large fleet of trucks. The position can be 
enlarged or contracted to suit individual abilities. Salary $3000 to 
$4800 depending upon individual qualifications. | PO-149 


ENGINEERS WANTED in our plants in CALIFORNIA, 
FLORIDA, ILLINOIS and other states. Must have had at least 
three years’ experience in general machine design. Our work is 
postwar development of machines for use in agriculture and in fruit 
and vegetable canneries, packing houses, and processing plants. 
Please give full history, including family, also name of state in 
which you prefer working, and salary expected — also snapshot of 


yourself if available. Reply to Food Machinery Corp., San Jose, 
California. 


AD COPY WRITER wanted. Man with some technical ex- 
perience who is creative and has the knack of writing simple, 
forceful copy for industrial and technical advertising is desired. 
Permanent position and good opportunity for advancement with 
long-established 4-A advertising agency. Correspondence will be 
kept confidential. PO-146 


POSITIONS WANTED 


AGRICULTURAL ENGINEER with B.S. and M.S. degrees in 
agricultural engineering and economics, with experience in resident 
teaching, extension, and research work at two eastern universities, 
29 years of age, farm reared, in good health, and whose draft status 
is 3-D, would be interested in a position teaching agricultural en- 
gineering with an opportunity to do research work at some uf 
versity, or would consider a position with a farm machinery of J 
public utilities company. PW-358 


AGRICULTURAL ENGINEER with B. S. in both agriculture J 
and mechanical engineering from midwestern university. Some J 
graduate work in engineering. Desires position in college teaching, | 
research, or extension, or with private concern. Has had experience j 
in soil conservation, farm machinery and equipment, farm struc J 
tures, and rural electrification. At present employed as a state €X- J 
tension agricultural engineer. Farm reared. Married. Age 38. G00¢ | 
reason for desiring a change of position. References and professional | 
record available upon request. PW-357 


AGRICULTURAL ENGINEERING for March 1944 


ioe = A SAE San FE ees, end ok Semen agi Fong SOS Sn Sa ce ee ae ea ee tay ar eto Se NT ee ey 
Pia he. tt ee So ee ate NECN eR eee "RN ss Wea. i, . . GagAe es OT pe ee ade ¥ Ay iy ae o> ae 
Ce ee a anne SP RR Grate ok Saeki Baer peer, gee Oa “Ri. gc ae ta re aye “2 fee 
OE 2 Be ie oh ate om aie ge eee Ss eae cere oc ie a eee seetd a os Bs se 
¥ USE Beene AE CE n aR ae Rie cc rin, om Riggs =. 2 ge oe ee oe Bettas es Se oe as ie OR eK Fs her. sen 
fie pe eee Seles SSeS enor Bea. eae le ara. ae aS tee = eee ar AC cok Oe Oey a ; “ead bebe 
eet Stair oe fh a Fe REL ee? A a ee | = eae ee RI cons 2 ee asiamiak” | Sina oa es: 
eos the , 
A ee 
a RAD eee serene 
¢ ati 
ae P - Ea Po ; 
Z ah oe Pr rain 
Ce eat alee = % Se Se 
Uae ae — = S ; 
hae oe eae — - : — oa — e ae t 
cae So Se we = .« 6 
J . oe cg : 
te _ See en 
ie =. oF ] 
% z : SS 7 — 
=e ; ma Seren P 
cM ea SSS Se es a i 
18 gas Pi a ee Se ‘ 
Py Mea iy i a fe oe Be . 
Sees ne, | Ye ae 
“ss ee) wees 
or > oe 
= 2 Pa Mi 
a ae . 
ee 
= 
eae 
Tian 
a : | 
Fa, 
Po, ; 
Bry Ten r 
; ‘ 7 ate spy) oreo. te 
Nariene Aron [ LIS ae ga 
> K. meb Beno 
‘ ah SRNR PRRRERE e907 35 AE PARTE SORE Ta iT FENCE jee 
‘ ok rl it 
me ln ran ge 
; Ss aoe So aei sce spot See 
co. Taiwan 
; S: St ASHE ead eit’) 
ri $i Nh a al 
Le ae ee ae 
: i 1S ibs ae 
4 eS 4}: 
SS 
: \ (SReSSpeataey 
ei RRR IEE) SLT REET DOE ROLLIE NRT & psa eae 
“a : SSS ez 7 ed 
oa rf of 5 
a eee * 
bitten ‘ 
ily aa 
ett rag amet 
Seige Ur 
ie aan es ais 
Pergseer S: 
oie 
ae ae 
CAS: ae 
Peers _ . 
s = teks oe ca . Be 
Renee “eae ‘3 : 
ae & is r a 
2+ Singer a 
Lea ane ae b J oy 
re SG eee mm eo te 
area & : “* ‘ 
bot etc tesa oh says Site : a 
SEIN Ae aa ee a : _ 
Sereno 
er rs eat 
aS au Oa 
et a cites ea i 
at eda: 
nN ee 
Bye seat. 
ree ay 7 
ei 
pee 
2 eee 
er Se et eal 
Paine 
Aaa RSs iste 
Oe Mae. 
ie Pileie. 2: 
- ‘ 
Bey Gr; sey eae | 
we ? 
; : po 
“eate } = 
a Eee 
eS 
my eS xa 
oY rene, 
-: 4 pan on 
+ = es 
; ae teil 
oe eee 
CEs an © 
fs at 4 i 
pete ae EE ETOCREEE S| | aRN Cee N Re erin ROME eeR 
“sate. emer 
Geet. Uae. j 
~ x 2 > va, 4 
lai 112 Ss | 
peas: 
iin a eee 
seers 
aS. on eee 
Noe Go Seale 
speach 
NOR Sosa ee 
she ae ei 2 7 ees TS PA, ob a aac 
Be has — . —— ne ee Rrra en ae See ee a ie Se ii) i Cl a a oS 2 er] ao 2 ae 
Brae > + Papier 2 iy = amet Ro RO tale a es ae oe pect Mae eemererre Be ey ia hon 
eke cae ieee eee) ie! 7 eee tee oo. cs ae eRe ox ee BG oie | \ A eee 
Pree ch, Papen toy Yin: coger co Se RE oh ink ey oy Boe en Prater aCe eet © a Me “ie Soeaae SY nit Ma ahs 


